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(54) Image forming system 

(57) An image forming system has a plurality of 
image forming apparatuses that are operatively con- 
nected so as to communicate image information with 
each other. Some of the image forming apparatuses 
carry out image processing in a distributed manner with 
respect to image information that has been inputted to 
one of the image forming apparatuses and corresponds 
to a plurality of pages. Such some image forming appa- 
ratuses carry out the image processing for every prede- 
termined pages of the image information in parallel and 
within processing capacity levels of such some image 
forming apparatuses. The processing capacity levels fall 
within a permissible range. Such an arrangement 
causes (1 ) to shorten the time required for processing to 
be carried out within the image forming system and (2) 
for the image-processed image information to be sub- 
stantially the same level over the entire pages. 
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Description 

FIELD OF THE INVENTION 

as dS| P ^!inJr n l i0n re ' a,eS t0 a " ima9e f ° rming SyStem in which a P |urali *y of ima 9 e fo™in9 apparatuses such 
as d.g.tal copy.ng mach.nes are operatrvely connected with each other through a communication apparatus. 

BACKGROUND OF THE INVENTION 

A digital copying machine, for example, has been commercialized as an image forming apparatus Accoidina to the 
digrtal copymg machine, when copying a document image, the document image is read ^ image r£SZ seSiTn 
Wrth respect to thus read document image, a specHied image process is carried out by an image SceS sSon 
Then, .mage mformation in accordance with the specified image process is printed out by a record no stct" o Thus 
accordmg to such a digital copying machine, an image is copied onto a sheet of paper by 2 ng o^yTe^e £o£S- 
ing functions that are provided in the digital copying machine. 9 process- 

In recent years, it has been proposed that a plurality of image recording apparatuses or other apparatuses be 

sfdii a : s f° rk For unexamined japanese patent p «"-Uno. 1 iS^ssjasss £ 

1 16834) d-scloses an arrangement wherein a plurality of image reading apparatuses and a plurality of image recording 

l^^ZTZ^ thr ° U9h 9 COntr °' SeCti ° n - SUCh an arrangement, a documenfimage tha hS behead 
by any of theimage read.ng apparatuses .s recorded, i.e.. is printed by any of the image recording apparatuses 

Exam,ned Japanese Patent Publication No. 36592/t 995 (Tokukouhei 7-36592) discloses an taXES^,*™, 

L ^ Pyin9 maChinSS ' SaCh h3Ving an image readi " 9 seclio " «* « image recording^eSiorare 
connected to a control dev.ce. In such an image forming system, an image signal that is to be recorded is sC^d to 
Hie copying mach.nes ,n a distributed manner in accordance with a document copying mode that ha been set Sd cot 
y.ng operatons are carried out by the copying machines in parallel with one anothe? P 
However, the conventional image forming systems have the following problems 

imJl n^Slf T '^t T^ 9 SyStem haS 3 plurality of di9ital "^"B machines. When carrying out the 
mage process by use of a specrf .ed digital copying machine among the digital copying machines the time reouired Z 

*> sssss? 9es dpending 00 the ^ * the image 1x00668 ° r ° n ° f rss? i 

^ F tTr^7!^S!^ Sin9 L U "^ nS the di9rtal C ° Pying maChine " dependent u P° n ^are. Here, 
m a verv SS Z h deve,opments of the «*"»•■ th * image processing functions have been highly improved 
ri^^LH P "S" Z nSW C ° Py,n9 maChines havin9 additional unprecedented functions have been newly intS 
3 f ^f" 6 ^- for exam P'e. even when a digital copying machine having desired imaged ccess- 
-ng functions ,s purchased, the digital copying machine, which has the highest image processing functions at tn?t!me 
of the purchase, will soon become outdated with relatively low functions in a short period 

na.iv J^ S6 ' ' t ' S i m P°f sible . for tne P^chased digital copying machine to obtain functions higher than those origi- 

mZSZ? 9 00Py,n9 maChinS - me 0386 Wh6re hi9her functions » newer Unctions are reaped is 
nn r.f™ 3 SW ^T 9 maCh ' ne h3S 10 be purchased 10 re P' ace th * older one. This tends to impose fbig S'^en 

nL m^anSsr n0mK5 *' *° * ^ ^ Pr0b ' em for makerS *- try to p ™^ consumers w* 

SUMMARY OF THE INVENTION 
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In order » achieve the foregoing object, Die lira image forming system in acconlance with the present invantion is 

a plurality of image forming apparatuses (for example digital copying machines)- and 
a communication apparatus. 

in# * herei " the P ! ura, i ty of ima9e formi "9 apparatuses are operatively connected so as to communicate image 

.nformaton wrth each other through the communication apparatus, and some of the image forming ZZS 

^hei^oe^r 851 " 9 3 mamer "* respect to image informa *> n t« has been i'npuS to onl 

SSfcTSr^IS apParatUSeS and cor "*P°"* to a pluralrty of pages, the some image forming apparatuses 
carrymg out the .mage process.ng for every predetermined pages of the image information in paralleTand withS 
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processing capacity levels of the some image forming apparatuses, the processing capacity levels falling within a 
permissible range. 

With the arrangement, image information that corresponds to a plurality of pages is inputted to one of the image 
5 forming apparatuses that constitute an image forming system. When receiving instructions to carry out a predtermined 
image processing with respect to the image information, some of the image forming apparatuses carry out the image 
processing in a distributed manner with respect to the image information for every predetermined pages of the image 
information in parallel and within processing capacity levels of the some image forming apparatuses, the processing 
capacity levels falling within a permissible range. 
10 As mentioned above, according to the first image forming system, since a predetermined image processing is car- 
ried out with respect to image information by a plurality of image forming apparatuses in parallel, such an image 
processing can be quickly carried out. 

Further, the foregoing image processing is carried out within processing capacity levels of some image forming 
apparatuses, the processing capacity levels falling within a permissible range. Accordingly, when outputting the image 
75 information that has been processed to a display apparatus or to a sheet of paper through a recording apparatus such 
as a printer, it is possible to obtain images having substantially the same processing capacity level. Therefore, it is 
avoidable to give unnatural feelings to the person who watches the outputted image of the image information. 

The second image forming system in accordance with the present invention is characterized by being provided 
with: a first image forming apparatus; 

20 

a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects the first image forming apparatus and the second image 
forming apparatuses so as to communicate image information with each other; and 

a memory apparatus that stores image processing information and image processing capacity information, the 
25 image processing information indicative of which types of image processing the second image forming appara- 
tuses can carry out, the image processing capacity information indicative of processing capacity levels of the image 
processing. 

wherein the first image forming apparatus includes: 
an image output section that provides a visualized image in accordance with the image information; 

30 an input section through which instructions with regard to the image processing are inputted; and 

a first control section that (1 ) specifies in accordance with the image processing information and the image 
processing capacity information, with respect to an image processing that has been instructed by the input section, 
a permissible range of the processing capacity levels common to the second image forming apparatuses, (2) 
divides the image information for the specified second image forming apparatuses and adds a control information 

35 to each divided image information, the control information indicative of the processing capacity level that has been 
instructed and which type of image processing should be carried out, (3) transmits each of the divided image infor- 
mation to each of the second image forming apparatuses separately through the communication apparatus, and 
(4) sends to the image output section image information that has been processed and returned by each of the sec- 
ond image forming apparatuses, and 

40 each of the second image forming apparatuses includes: 

an image processing section that carries out, with respect to image information, the image processing that has 
been specified in accordance with the control information with the processing capacity level that falls within the per- 
missible range specified by the first control section; 

a second control section that (1) sends to the image processing section the image information that has been input - 
45 ted through the communication apparatus, and (2) returns through the communication apparatus to the first image 
forming apparatus the image information that has been processed by the image processing section. 

With the arrangement, when instructions relating to image processing is inputted to the input section, the first con- 
trol section of the first image forming apparatus specifies in accordance with the image processing information and the 

so image processing capacity information a permissible range of the processing capacity levels common to the second 
image forming apparatuses. The first control section divides the image information for the specified second image form- 
ing apparatuses and adds the control information to each divided image information, the control information indicative 
of the processing capacity level that has been instructed and which type of image processing should be carried out. The 
first control section transmits each of the divided image information to each of the second image forming apparatuses 

55 separately through the communication apparatus. 

When receiving image information from the first image forming apparatus through the communication apparatus, 
the second image forming apparatus sends the image information to the image processing section. The image process- 
ing section carries out, with respect to image information, the image processing that has been specified in accordance 
with the control information with the processing capacity level that falls within the permissible range specified by the first 
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!^ e SeCti0r !,. ThroU9h the comm "nication apparatus, the image information that has been processed by the image 
processing section .s returned to the first image forming apparatus. 

mJHHT reCe | V " 19 *! im39e informa,ion that nas been image-processed, the first control section of the first image 

Z^SSETZtt ** * e ima9e ° UtPUt SeCtion ' thereby resuHin 9 in that the that has been 

processed is visualized by the image output section of the first image forming apparatus 

carri2 !!!!S^2^ *° ,ne . second ima 9 e formin 9 system, since a predetermined image processing is 

rirt^t ° Utinparal,elby ap lura,rty ofseco ^ ima 9e forming apparatoses, such an image processing can be quickly car^ 

ina r^Tr!t r ;,i h I fo r 90in9 im39e processin 9 is carried out within Processing capacity levels of the second image form- 
ISL^° C f r,fl CaPaaty l6VelS fa " in9 Within a P«**l« W Accordingly, when outpuSing the 
image information that has been processed to a display apparatus or to a sheet of paper through a recordino aooaratos 

ZZlS, IT' " iS P0SSib ' e t0 051310 ima96S havin9 ^stantially the same processing capaci^e. TSSSS 
is avoidable to give unnatural feelings to the person who watches the outputted image of fhe image information 

Moreover, even ,n the case where the image processing functions that the operator intends to arenS prided in 

^11 1'" 1396 " 9 9PParatUS ,He ° Perator ° perateS - Such 80 ima 9 e hb can be carried Tou by oTher 

image forming apparatuses, i.e., by the second image forming apparatuses. Accordingly, it is not necessary for ea* 

SSLirSST? "T^^ determined image processing functions tZT^ Lu^Z 
reduce an economical burden of the user who uses such an image forming apparatus 

The third .mage forming system in accordance with the present invention is characterized by being provided with: 

a first image forming apparatus; 

at least one second image forming apparatuses; 

'~!f° n ^aratus that operatively connects the first image forming apparatus and the second image 
forming apparatuses so as to communicate image information with each other- and 

amemory apparatos that stores image processing information and image processing capacity information the 
SSLEST" I * indiC3tiVe ° f WhiCh ,yP6S ° f im39e Pr0CeSSin9 the first and Scond image form ng 

SeTmagi J pr^isfng ,ma96 Pr ° CeSSin9 indiCative ° f processin 9 ca P aci * leval * * 

wherein the first image forming apparatus includes 

hi' ™S r ° CeSSin i S8Cti0n L ha * Carri6S 0ut with respect to ima 9 e information, the image processing that has 
been specrf.ed in accordance wrth control information with the processing capacity level that falls within the peLs 
sible range specified by the first control section; ^ 8 

an image output section that provides a visualized image in accordance with the image information- 
an input section through which instructions with regard to the image processing are inputted- and ' 
V-X^l Se ? 0 " that < 1 > s P e f ifies in ^ordance with the image processing information and the image 
processmg capacity information, wrth respect to an image processing that has been instructed by the input section 

fp P m e ran9e * thS Pr0CeSS,n9 rapacSy ,eve,s common to *• a ^ second image forming apparSS' 
(2) d,vides the image .nformation for image forming apparatuses that carry out the image processing aS adds a 

H r T 0 " l ° eaC " ^ ima96 informa ^ ^ control information indicative of toe^eSing ciacity 

STIST been, " StrUCted ^ " Wch ,yPe ° f ima9e proCessin 9 «hou« °e carried out. (3) transmits SmSSSl 

SSSZ^ZZT !° the firSt ima9e Pr ° CeSSing ^ While transmits *• remainder * ^ dKed 
mage nformation to the second rmage forming apparatuses through the communication apparatus and (4) sends 

tothe .mage output section (a) image information that has been processed and returned each of thi secoS 
fen and apParatUSeS W ima9e inform a*>n that has been processed by the f frst image processing s^- 

each of the second image forming apparatuses includes: 
a second image processing section that carries out. with respect to image information, the image processing that 
has been specrfed ,n accordance with the control information with the processing capacity level that faH S hin the 
permissible range specified by the first control section- eve. inai rans witnin tne 

be^rS^L 86 ?"* 1031 0) S6ndS 10 thS S6COnd ima9e P^^ing section the image information that has 
%2?J? 2? ^ tt16 commun,ca,,on apparatus, and (2) returns through the communication apparatus to the 
fart .mage forming apparatus the image information that has been processed by the second image processing sec 

tml J?? ar h ran9 ! ment ' Wb6n instructions re| a»ing to image processing is inputted to the input section, the first con- 
mln^n to Ji mm9 aPParatUS SpedfieS in accorda "<* with the image processing information and toe 

L3h P |™ T 9 mformat,on a Permissible range of the processing capacity levels coiLon to the fS and 

second image forming apparatuses. Thefirst control section divides the image information for the specified image form 
-ng apparatuses and adds the control information to each divided image information, the conlol Snlfen Scative 
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of the processing capacity level that has been instructed and which type of image processing should be carried out. The 
first control section transmits one part of the divided image information to the first image processing section while trans- 
mits the remainder of the divided image information to the second image forming apparatuses through the communica- 
tion apparatus. 

5 The first image processing section of the first image forming apparatus carries out, with respect to image informa- 

tion thus supplied, the image processing that has been specified in accordance with the control information with the 
processing capacity level that falls within the permissible range specified by the first control section. 

When receiving image information from the first image forming apparatus through the communication apparatus, 
the second image forming apparatus sends the image information to the image processing section. Similarly, the image 

w processing section carries out, with respect to image information, the image processing that has been specified in 
accordance with the control information with the processing capacity level that falls within the permissible range speci- 
fied by the first control section. Through the communication apparatus, the image information that has been processed 
by the image processing section is returned to the first image forming apparatus. 

The first control section of the first image forming apparatus sends to the image output section the image informa- 

15 tion that has been processed by the first image processing section and the image information that has been returned 
from the second image forming apparatus, thereby resulting in that the image information that has been processed is 
visualized by the image output section of the first image forming apparatus. 

As mentioned above, according to the third image forming system, since a predetermined image processing is car- 
ried out in parallel by the first and second image forming apparatuses, such an image processing can be quickly carried 

20 OUt. 

Further, the foregoing image processing is carried out within processing capacity levels of the first and second 
image forming apparatuses, the processing capacity levels falling within a permissible range. Accordingly, when output- 
ting the image information that has been processed to a display apparatus or to a sheet of paper through a recording 
apparatus such as a printer, it is possible to obtain images having substantially the same processing capacity level. 

25 Therefore, it is avoidable to give unnatural feelings to the person who watches the outputted image of the image infor- 
mation. According to the third image forming system, the image processing is carried out by the first image forming 
apparatus itself which requests other image forming apparatuses in a distributed manner. Therefore, as to the image 
information to be processed inside the first image forming apparatus, it is not necessary to transmit and receive to and 
from other image forming apparatuses. This causes (1) to shorten the time required for the processing, i.e., to save the 

so time required for communications therebetween and (2) to simplify the communication operations. 

In the foregoing second and third image forming systems, the first control section of the first image forming appa- 
ratus may be arranged so as to specify, among the processing capacity levels, a lowest one as the processing capacity 
level of the control information common to the second image forming apparatuses for the second image forming system 
while common to the first and second image forming apparatuses for the third image forming system with respect to the 

35 image processing that has been instructed by the input section. 

In the image forming apparatus having a processing capacity level higher than the lowest one, the image process- 
ing that has been instructed to carry out, i.e., an image processing with the lowest processing capacity level can be car- 
ried out. Accordingly, with the arrangement, the foregoing image processing can be carried out by a variety of image 
forming apparatuses. 

40 In the foregoing second and third image forming systems, the first control section of the first image forming appa- 
ratus may be arranged so as to specify the processing capacity level of the control information in accordance with an 
output capacity level of the image output section of the first image forming apparatus. 

With the arrangement, it is possible (1) to handle the image information of the image output section, that visualizes 
the image information that has been image-processed, of the first image forming apparatus and (2) to obtain a good 

45 visualized image. 

More specifically, when the processing capacity level of the control information is specified in accordance with an 
output capacity level of the image output section of the first image forming apparatus, the image information that has 
been image-processed corresponds to the image processing section of the first image forming apparatus, i.e., corre- 
sponds to an output of the image processing section. Accordingly, it is possible (1) for the image processing section to 
so output the image information as it is and (2) for the image output section to output a good image. 

Further, it is avoided that some image processings are carried out for a logn time with a high processing level that 
exceeds the output capacity of an image forming apparatus that has requested other image forming apparatuses to 
carry out them in a distributed manner. Therefore, it is avoidable that the image processings with such a high processing 
level become wasteful. 

55 The fourth image forming system in accordance with the present invention is characterized by being provided with: 
a first image forming apparatus; 

a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects the first image forming apparatus and the second image 
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forming apparatuses so as to communicate image information with each other; and 

a memory apparatus that stores image processing information and image processing capacity information the 
image processing information indicative of which types of image processing the second image forming appara- 
tuses can carry out, the image processing capacity information indicative of processing capacity levels of the imaoe 
processing, " 

wherein the first image forming apparatus includes: 
an image output section that provides a visualized image in accordance with the image information- 
an input section through which instructions with regard to the image processing are inputted- and 
a first control section that (1 ) selects, in accordance with the image processing information arid the image process- 
ing capacity information, some of the second image forming apparatuses that can carry out an image processing 
hat has beer, instructed by the input section with the processing capacity levels falling within a permissible range 
(2) divides the image information for the selected second image forming apparatuses and transmils each of the 
d.v.ded image information to each of the selected second image forming apparatuses separately through the com- 
mun.cat.on apparatus, and (3) sends to the image output section image information that has been processed and 
returned by each of the selected second image forming apparatuses, and 

each of the second image forming apparatuses includes: 
an image processing section that carries out an image processing with respect to image information- 
a second control sect.on that (1) sends to the image processing section the image information that has been input- 
ted through the communication apparatus, and (2) returns through the communication apparatus to the first image 
forming apparatus the image information that has been processed by the image processing section. 

With the arrangement, when instructions relating to image processing is inputted to the input section, the first con- 
trol section of the first .mage forming apparatus specifies, in accordance with the image processing information and the 
.mage processing capacity information, some of the second image forming apparatuses that can carry out an image 
processing that has been instructed by the input section with the processing capacity levels falling within a permissible 
range. The first control section divides the image information for the specified second image forming apparatuses The 
f.rst control section separately transmits each of the divided image information to the specified second image forming 
apparatuses through the communication apparatus. 

When receiving image information from the first image forming apparatus, the second image forming apparatus 
sends the .mage .nformation to the image processing section. The image processing section carries out, with respect 
to image information, a predetermined image processing. Through the communication apparatus, the image informa- 
secor^contrors^o^ 0655 ^ ^ ima9e prOCeSsing section is returned t0 the ,irst ima 9 e formin 9 apparatus by the 
When receiving the image information that has been processed, the first control section of the first image forming 
apparatus sends to the image output section the image information, thereby resulting in that the image information that 
has been processed is visualized by the image output section of the first image forming apparatus 

As mentioned above, according to the fourth image forming system, since a predetermined image processing is 
earned out in parallel by the second image forming apparatuses, such an image processing can be quickly carried out 
Further, the foregoing .mage processing is carried out within processing capacity levels of the second image form- 
wi^! tUSeS ii" e - within A substantial, y the san* processing capacity level), the processing capacity levels falling 
w.th.n a perm.ss.ble range. Accordingly, when outputting the image information that has been processed to a display 
apparatus or to a sheet of paper through a recording apparatus such as a printer, it is possible to obtain images having 
substantially the same processing capacity level. Therefore, it is avoidable to give unnatural feelings to the person who 
watches the outputted image of the image information. 

Moreover, even in the case where the image processing functions that the operator intends to are not provided in 
the first .mage forming apparatus that the operator operates, such an image processing can be carried out by other 
.mage forming apparatuses, i.e.. by the second image forming apparatuses. Accoidingly, it is not necessary for each 
.mage forming apparatus to have separately predetermined image processing functions therein, thereby causing to 
reduce an economical burden of the user who uses such an image forming apparatus 

According to the fourth image forming system, it is necessary to specify some of the second image forming appa- 
ratuses that are requested to carry out the foregoing distributed image processing, while it is not necessary to convert 
the processing capacity levels in the specified second image forming apparatuses. 

The fifth image forming system in accordance with the present invention is characterized by being provided with: 

55 a first image forming apparatus; 

a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects the first image forming apparatus and the second image 
terming apparatuses so as to communicate image information with each other and 

a memory apparatus that stores image processing information and image processing capacity information, the 
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image processing information indicative of which types of image processing the first and second image forming 
apparatuses can carry out, the image processing capacity information indicative of processing capacity levels of 
the image processing, 

wherein the first image forming apparatus includes: 

5 an image output section that provides a visualized image in accordance with the image information; 

a first image processing section that carries out image processing with respect to the image information; 
an input section through which instructions with regard to the image processing are inputted; and 
a first control section that (1 ) selects, in accordance with the image processing information and the image process- 
ing capacity information, at least one of the second image forming apparatuses that can carry out an image 

w processing that has been instructed by the input section with processing capacity levels falling within a permissible 
range of a processing level that the first image processing section has, (2) divides the image information for the first 
image forming apparatuses and the selected second image forming apparatuses and transmits one part of the 
divided image information to the first image processing section while transmits the remainder of the divided image 
information to the selected second image forming apparatuses through the communication apparatus, and (3) 

15 sends to the image output section (a) image information that has been processed and returned by each of the 
selected second image forming apparatuses and (b) image information that has been processed by the first image 
processing section, and 

each of the second image forming apparatuses includes: 
a second image processing section that carries out an image processing with respect to image information; 

20 a second control section that (1) sends to the second image processing section the image information that has 
been inputted through the communication apparatus, and (2) returns through the communication apparatus to the 
first image forming apparatus the image information that has been processed by the second image processing sec- 
tion. 

25 With the arrangement, when instructions relating to image processing is inputted to the input section, the first con- 
trol section of the first image forming apparatus selects at least one second image forming apparatuses that can carry 
out an image processing that has been instructed by the input section with processing capacity levels falling within a 
permissible range of a processing level that the first image processing section has. The first control section divides the 
image information for the first image forming apparatuses and the selected second image forming apparatuses and 

30 transmits one part of the divided image information to the first image processing section of the first image forming appa- 
ratus while transmits the remainder of the divided image information to the selected second image forming apparatuses 
through the communication apparatus. 

When receiving image information, the first image processing section of the first image forming apparatus carries 
out a predetermined image processing with respect to the received image information. 

35 When receiving image information from the first image forming apparatus through the communication apparatus, 
the second image forming apparatus sends the image information to the second image processing section. Similarly, 
the second image processing section carries out the predetermined image processing with respect to the image infor- 
mation. Through the communication apparatus, the image information that has been processed by the image process- 
ing section is returned to the first image forming apparatus by the second control section. 

40 The first control section of the first image forming apparatus sends to the image output section (a) the image infor- 
mation that has been processed by the first image processing section and (b) the image information that has been 
returned from the second image forming apparatuses, thereby resulting in that the image information that has been 
processed is visualized by the image output section of the first image forming apparatus. 

As mentioned above, according to the fifth image forming system, since a predetermined image processing is car- 

45 ried out in parallel by a plurality of image forming apparatuses such as the first and second image forming apparatuses, 
such an image processing can be quickly carried out. 

Further, the foregoing image processing is carried out within processing capacity levels of the first and second 
image forming apparatuses (i.e., within substantially the same processing capacity level), the processing capacity lev- 
els falling within a permissible range. Accordingly, when outputting the image information that has been processed to a 

so display apparatus or to a sheet of paper through a recording apparatus such as a printer, it is possible to obtain images 
having substantially the same processing capacity level. Therefore, it is avoidable to give unnatural feelings to the per- 
son who watches the outputted image of the image information. 

According to the fifth image forming system, the image processing is carried out by the first image forming appara- 
tus itself which requests other image forming apparatuses in a distributed manner. Therefore, as to the image informa- 

55 tion to be processed inside the first image forming apparatus, it is not necessary to transmit and receive to and from 
other image forming apparatuses. This causes (1) to shorten the time required for the processing, i.e., to save the time 
required for communications therebetween and (2) to simplify the communication operations. 

According to the fifth image forming system, it is necessary to specify some of the second image forming appara- 
tuses that are requested to carry out the foregoing distributed image processing, while it is not necessary to convert the 
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processing capacity levels in the specified second image forming apparatuses. 

The sixth image forming system in accordance with the present invention is characterized by being provided with: 

a first image forming apparatus; 
a plurality of second image forming apparatuses; 

Ir^n^lT aPParatU ? th8t °P Bma ^ connects the first im age forming apparatus and the second image 
forming apparatuses so as to communicate image information with each other and 

a memory apparatus that stores image processing information and image processing capacity information the 
■mage processing mformation indicative of which types of image processing the first and second image orm ng 
° Ut ' ima9e Pr ° CeSSing CapaCrty information jndlcative of Pressing capacity levels S 
wherein the first image forming apparatus includes: 
an image output section that provides a visualized image in accordance with the image information- 
a first image processing section that carries out image processing with respect to the image information- 
an input section through which instructions wrth regard to the image processing are inputted- and 

?™tZ n ^ S T 0f 7 hat 0) Sele ? S ■ i0 accordance with the im ag* Processing information and the image process- 
ing capacity information, some of the first and second image forming apparatuses that can carry out an image 

ETH?5 I * by inPUt S6Cti0n With Pf0CeSSin9 ° apadty leve,s withi " a perm S 

Z T 9e information for *• selec ted some image forming apparatuses, (I) transits one part 

tlllZnrn TV r rmat '°: t0 ,hS fifSt ima9e Pr0C6SSin9 SeCti ° n and transmite the binder of the divS 
image information to the second image forming apparatuses through the cummunication apparatus when the first 
and second image forming apparatuses have been selected, while separately transmits each of the divided imaqe 
2£? Z T S6COnd ima9e f ° rmin9 apparatuses to *• selected second image forming appSa'uS 

s^ctd^nH^!^ 0 ?^^ 8 Wh6n ° n,y 01 thG S6C0nd ima9e formin 3 aP^ratuses have been 
T^^SZSS ^ ,ma96 ST (9) ima9e information ^at has been processed and returned 

thp fSi^! ™^ SeC °? d - ' ma9 l formin9 apparatuses and W image information that has been processed by 
the first image processing section, and 

each of the second image forming apparatuses includes- 
I , Pr °!f 8ir 2 S .^!° n that ° arrieS OUt a " image P^^ng with respect to image information; 

iSS^SZS! S ( ) Sen f t0 thS S6COnd im39e pr0C6SSin9 Sec,ion the ""age information that has 
£3?nS? ^? ^ the communication apparatus, and (2) returns through the communication apparatus to the 
first ,mage forming apparatus the image information that has been processed by the second image processing sec 

tmi ^n he , f a * ar ^ ment ' instructions relati "9 to ^age processing is inputted to the input section, the first con- 
trol section of the first image forming apparatus selects, in accordance with the image processing information and the 
image processing capacity information that has been stored in the memory apparatus some of t^e fSTand second 
image forming apparatuses that can carry out the image processing that has £n instruct by t^lnpS sSion S 

wSnTn^^ C o r C ^T ,S te "L n9 Within I 3 P6rmiSSibte ran9e 0f 3 processin9 level - Note ■* the" espec^ve oTeS 
when , only some of the second image forming apparatuses have been selected, of the first control section of the firs 

foZnT'r 9 "ST? "? °? e SeC ° nd ima9e formin9 are coincident with those of the se^ image 

J£V ? 31 T feSPeCtiVe operations ' when th e first and second image forming apparatuses have 
been selected of the first control section of the first image forming apparatus and of the second imagTformirTappa 
ratuses are coincident with those of the third image forming system W 
^ mention ,f d 1 above ; according to the sixth image forming system, since a predetermined image processing is car- 

^TtH 1 Y 8 P ' Urality * im89e formin9 aPPara,US6S ' such a " ^e processing can be quLy ZZ out 
mJ? ? T" 9 ' mage processin 9 is ca rried out within processing capacity levels of the respective image 

forming apparatuses (i.e.. withm substantially the same processing capacity level), the processing capaci^evefs faZ 
w^n a P er mi ss,b.e range. Accordingly, when outputting the image information that has been processed to a dS 
JT PaPSr 9h 3 r6COrdin9 3PParatUS SUCh 38 3 Print6r ' * is I 5088 * 16 to obt ain images ha^ 

wi^theoi^ i p r n : s n capacrty ;r '• There,ore> H is avoidab,e to give unnaturai <eeiin 9 s to •» £™» 

waicnes tne outputted image of the image information. 

♦,«^^ dinS t0 ^i!!^ ima9e forming SyStem ' * is necess ary to select some of the second image forming appara- 

° Car . ry 0Ut th6 fore90ing diStrbU,ed ima9e Posing, while it is not necessary to convert the 
processing capacity levels in the specified second image forming apparatuses 

In the foregoing fourth to sixth image forming system the first control section of the first image forming apparatus 

To^cZ^J?? IT 1 * *" PrOCeSSin9 CaP8City ,6Vel that MS wrthin the permissib,e ™e* ina^rcSSwith 
an outout capacity level of the image output section of the first image forming apparatus 

With the arrangement, it is possible (1) to handle the image information of the image output section, that visualizes 
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the image information that has been image-processed, of the first image forming apparatus and (2) to obtain a good 
visualized image. 

More specifically, when the processing capacity level of the control information is specified in accordance with an 
output capacity level of the image output section of the first image forming apparatus, the image information that has 
5 been image-processed corresponds to the image processing section of the first image forming apparatus, i.e., corre- 
sponds to an output of the image processing section. Accordingly, it is possible (1) for the image processing section to 
output the image information as it is and (2) for the image output section to output a good image. 

Further, it is avoided that some image processings are carried out for a logn time with a high processing level that 
exceeds the output capacity of an image forming apparatus that has requested other image forming apparatuses to 
w carry out them in a distributed manner. Therefore, it is avoidable that the image processings with such a high processing 
level become wasteful. 

The foregoing second to sixth image forming system may be arranged so as to be further provided with image infor- 
mation input means, operatively connected to the first image forming apparatus, for inputting image information, 

wherein the first control section of the first image forming apparatus further adds final transmission address infor- 

is mation to image information that is transmitted from the first image forming apparatus to the second image forming 
apparatus, the final transmission address information indicative of an image forming apparatus to which image informa- 
tion that has been processed should be finally transmitted, and 

each of the second image forming apparatus further transmits to another one of the second image forming appa- 
ratuses the image information inputted through the communication apparatus when each of the second image forming 

20 apparatuses can not carry out the image processing. 

With the arrangement, when carrying out the image processing in a distributed manner with respect to the image 
information that has been inputted from the image information input means to the first image forming apparatus, image 
data are transmitted to at least one second image forming apparatuses. At this time, when the second image forming 
apparatus (the first apparatus that has been requested to carry out the distributed processing) is in unoperable condi- 

25 tion such as in a trouble condition, i.e.. when the second image forming apparatus can not carry out the image process- 
ing, the unoperable second image forming apparatus requests to another one of the second image forming apparatuses 
the foregoing distributed image processing. For example, when the foregoing another image forming apparatus (the 
second apparatus that has been requested to carry out the distributed processing) carries out the foregoing distributed 
image processing, the image information that has been processed is returned, in accordance with the final transmission 

30 address information, to the first image forming apparatus from the foregoing another one (the second apparatus that 
has been requested to carry out the distributed processing) without transmitting the image information from the the sec- 
ond image forming apparatus (the first apparatus that has been requested to carry out the distributed processing) to the 
first image forming apparatus. 

As mentioned above, according to the present image forming apparatus, in the case where the nth second image 

35 forming apparatus ( n * 2) carries out the image processing, the image data that has been processed can be simply 
and quickly transmitted to an image forming apparatus to which the image data that has been processed should be 
finally transmitted. 

Further, it is ensured that the image data that has been processed is returned to the first image forming apparatus 
that has been requested to carry out the foregoing processing by the operator and the returned image data is recorded 
40 in the first image forming apparatus. Accordingly, the operator can easily retrieve the outputted image. 

Further scope of applicability of the present invention will become apparent from the detailed description given 
hereinafter. However, it should be understood that the detailed description and specific examples, while indicating pre- 
ferred embodiments of the invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art from this detailed description. 
45 The present invention will become more fully understood from the detailed description given hereinbelow and the 
accompanying drawings which are given by way of illustration only, and thus, are not limitative of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so Fig. 1 is a flow chart showing operations of an image forming system of one embodiment in accordance with the 
present invention, more specifically showing operations of the case where a copying machine that has been instructed 
to carry out an image process requests other plural copying machines to carry out the image process in a distributed 
manner. 

Fig. 2 is a longitudinal sectional view of a digital copying machine that is provided in the image forming system 
55 which carries out the operations shown in Fig. 1 . 

Fig. 3 is a block diagram showing a structure of an image processing section that is provided in the digital copying 
machine shown in Fig. 2. 

Fig. 4 is a block diagram showing a structure of a control system that is provided in the digital copying machine 
shown in Fig. 2. 
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Fig. 5 is a front view of an operation panel that is provided in the digital copying machine shown in Fig 2 

Fin 5i2?w!!2 ^ Sh ° W ! n9 a . b3SiC SCreen ° n 8 liquid crystal dis P |a y * the °P eration Panel shown in Fig. 5; 
F.g. 6(b) is a front view showing a first function setting screen on the liquid crystal display thereof ; and Fig 6(c) is a frort 
view showing a second function setting screen on the liquid crystal display thereof 

5 shownVS VJS ^ ™S picture h qua ' ity setting on the *Md crystal display of the operation panel 
Ffa «S if' J ^ 9 W „ V ' eW ShOWm9 3 P° st -P rocess screen on the liquid crystal display theTeof 

in Fio 5 Ro 8^s 1 fZ ST? " ' n,tl ? °" *" ^ 0f * e °P era «° n shown 

8(c) is a froSt SllilS! Mew ? how,ng a f,n 9 er P rint Bering screen on the liquid crystal display thereof; and Fig. 
8(c) is a front view showing a section management setting screen on the liquid crystal display thereof 

in Fio's aS Fio £ ^-ST" 9 M™ 16 ' Settin9 ° n ,he ' iquid CryStal display of the °P era,i ° n P«* shown 

in Fig. 5 and F.g. 9(b) is a front view show.ng a simulation saeen on the liquid crystal display thereof 

linuw^', 8 / 1 ?^ la " atory view showin g processes in which the respective screens transfer to other screens on the 
liquid crystal display of the operation panel shown in Fig. 5. sheens on me 

is ationsof Fig' 5 ! 3 SChema « C ex P |anat ° r >- <* a °ram lowing a structure of an image forming system performing the oper- 

the t^llZT Select f d „ state of ima 9 e ^ng Actions of the first function setting screen on 

the liquid crystal display of the operation panel shown in Fig. 5 shown in Fig. 6(b); Fig. 12(b) is a front vie^showina a 

sstss 0 ^ l * u i t* di r y that corresponds to an ° peration * --s^ 

» SSl 9 V,6W ShOWm9 an inC ' ined font S6ttin9 SCreen * the liquid ^ d 'sP'ay « the operation 

f Bae F R„ If!™? V 'T ShW ?7 3 Se ' eCted StatS ° f image edi,ina functions of second function setting screen 
(see Rg. 6(c)) on the liquid crystal display of the operation panel shown in Fig. 5; Fig. 13(b) is a front view showino a 

ZSZTi 00 T CfyStal diSP ' ay ' tha * corres Ponds to an operation a? S3 shown n Fig 1 ; and F^ 13°c "s a 
front view showmg a sharpness setting screen of the liquid crystal display on the operation panel 

F.g. 14 is a front view showing a display state of the operation panel shown in Fig. 5 on the liquid crystal disolav 
which corresponds to the operation at S14 shown in Fig. 15 q ™ crysrai a,splay - 

in Fig' 9 !' i! 6 fe 3 fl ° W ShOWin9 3 distributed operation of the irna Qe Processing in the image forming system shown 

t * 9 - 16 is a f ' ow chart showing another operation of Fig. 1 which the image forming system shown in Fig 1 1 oer- 

£2 nT y ^ a ? ope : ation of the where a copying machine, which has been instructed to carry out 
image processing, requests rtself and the other copying machine(s) to carry out the image processing 

ance Sith Ih'L^^l * f"*" 9 ^l™*™ of another ima 9e forming system of another embodiment in accord- 
ance with the present invention, nemely showing an operation of the case where a copying machine which has been 
instructed to carry out image processing, requests other copying machines to carry out The imag ^processing 
Fig. 18 is a flow chart explaining the operation of S64 shown in Fig. 17. 
Fig. 1 9 is a flow chart explaining the operation of S65 shown in Fig 1 7 
, ^ 20 is a f i 0 * cnart showing another operation of Fig. 1 7 which the image forming system shown in Fig 1 1 oer- 

nTi y ° W ' ng a ? 0Perati ° n ° f 0386 Whefe a «W machine - which has been instructed to carry out 
image processing, requests rtself and other copying machine(s) to carry out the image processing 

Fig. 21 is a flow chart showing an operation of a further embodiment in accordance with the present invention 
forming s^ten flST^T ^ * " * ^ ^ *° Operation - ■» ima 9 a 

Rg. 24 is an explanatory view showing another example of the image forming system shown in Fig. 23. 
DESCRIPTION OF THE EMBODIMENTS 
[First Embodiment] 

^ The following description deals with one embodiment of the present invention with reference to Figures. 1 through 

n^ e Z r ^Tl ma9B ^"l 9 SySt6m iS arranged SUCh a plurali *y of di 9 ital ^chines are operatively con- 

SS r!! n ' C ^ aPPara , tUS - EaCh di9ita ' C0Pyinfl macnine *«*« as ^ "»age forming apparatus. 
foreanTn i . ™ v,ew showmg the entire structure of a digital copying machine 30 which is one example of the 
foregoing digital copying machine. In Fig. 2, the digital copying machine 30 is provided with a scanner section 31 a 
laser pnnter section 32 that functions as an image recording section, and a post-processing SSTaJtoSil a 

The scanner section 31 is provided with a document platen 35 made of transparent glass, a recirculating automatic 
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document feeder 36 (hereinafter, referred to as RADF) that automatically supplying and feeding documents onto the 
document platen 35 and a scanner unit 40 that scans and reads an image of a document that has placed on the docu- 
ment platen 35. The document image that has been scanned and read by the scanner unit 40 is sent as image data to 
an image processing section (later described) in which a predetermined image processing is carried out. 

5 The RADF 36 automatically (1) feeds a plurality of documents, that have been set on a predetermined document 

tray all together, one by one onto the document platen 35 of the scanner unit 40 and (2) retrieves the same. The RADF 
36 is provided with a transport path for one-sided documents, a transport path for double-sided documents, a transport 
path switching mechanism and other mechanisms so that one side or double sides of a document can be scanned by 
the scanner unit 40 in accordance with selection made by the user. 

io The scanner unit 40 is provided with a first scanning unit 40a, a second scanning unit 40b, an optical lens 43, and 
a CCD (Charge Coupled Device) 44. The first scanning unit 40a is provided with a lamp reflector assembly 41 and a 
first reflection mirror 42a that project light onto a surface of the ducument on the document platen 35 so as to scan the 
projected surface of the document. 

The second scanning unit 40b is provided with a second reflection mirror 42b and a third reflection mirror 42c. The 

is first through third reflection mirrors 42a through 42c direct light reflected from the document to the CCD 44. The optical 
lens 43 converges an image of the reflected light onto the CCD 44. The CCD 44 converts the image of the reflected 
light of the document into a electric image signal. 

The scanner section 31 is arranged so as to move the scanner unit 40 along the lower surface of the document 
platen 35 and scan the document image to convert into image data while placing the documents one by one on the doc- 

20 ument platen 35 in accordance with the joint working of the RADF 36 and the scanner unit 40. 

The image data, thus obtained from the scanner section 31, is sent to an image processing section (described 
later), and after it has been subjected to various processes, the resulting data is temporarily stored in a memory 73 of 
the image processing section. Thereafter, the image data is supplied to the laser printer section 32 in accordance with 
an instruction for output, and recorded onto a sheet of paper as an image. 

25 There are provided, in a upper part of the laser printer section 32, with a laser writing unit 46 and an electrophoto- 
graphic process section 47 that forms images, while in a lower part of the laser printer section 32 with a sheet containing 
and feeding section 55. The laser writing unit 46 has a semiconductor laser that releases a laser light beam in response 
to the image data from the memory 73. a polygon mirror that deflects the laser light beam with a constant angular veloc- 
ity, an f-e lens that corrects the laser light beam that has been subjected to the deflection with a constant velocity def lec- 

30 tion on a photoconductor drum 48 in the electrophotographic process section 47, and other parts. 

In the same manner as the conventional arrangements, the electrophotographic process section 47 is provided 
with the photoconductor drum 48 and devices such as a charger, a developing device, a transfer device, a separating 
device, a cleaning device, and a fixing device 49, all of which are provided around the photoconductor drum 48. A trans- 
port path 50 is provided on the downstream side of the fixing device 49 in a transporting direction of a sheet of paper 

35 on which an image has been formed. The transport path 50 is separated into a transport path 57 that connects to the 
post-processing device 34 and a transport path 58 that connects to the sheet containing and feeding section 55. 

The sheet containing and feeding section 55 is provided with a first cassette 51 , a second cassette 52, a double- 
side copying unit 53, and a manual tray 54. A bundle of sheets of paper are contained in the first and second cassettes 
51 and 52, respectively. When the operator selects a cassette containing sheets of paper having a size the operator 

40 desires, the sheets of paper are fed out one by one from the upper most sheet of the bundle into the electrophoto- 
graphic process section 47. The double-side copying unit 53 turns inside out the sheet on which an image has been 
formed by the electrophotographic process section 47, and then feeds to the electrophotographic process section 47. 
Note that the double-side copying unit 53 feeds the sheet, on which an image has been formed by the electrophoto- 
graphic process section 47, to the electrophotographic process section 47 without such a turning inside out. 

45 In the laser printer section 32, the image data, which has been read from the memory 73, is released as a laser 
light beam from the laser writing unit 46, and formed as an electrostatic latent image on the surface of the photocon- 
ductor dram 48 in the electrophotographic process section 47. The electrostatic latent image is visualized as a toner 
image, and the toner image is electrostatically transferred onto a sheet of paper that has been transported from the 
sheet containing and feeding section 55, and then is fixed on the sheet of paper by the fixing device 49. 

so The sheet of paper on which the image has been formed in this manner is sent from the fixing device 49 to the post- 
processing device 34 through the transport path 50, or again to the electrophotographic process section 47 through the 
transport paths 50, 58 and the double-side copying unit 53. 

The following description deals with the image processing section that is provided in the digital copying machine 
30. The image processing section carries out image processing on the image data of the document that has been 

55 obtained from the scanner section 31 . As illustrated in Fig. 3, the image processing section is provided with an image 
data input section 70, an image data processing section 71 , an image data output section 72, a memory 73, and a print 
control unit 74 (hereinafter, referred to as PCU) that functions as a control section. 

The PCU 74, which controls the entire operations of the digital copying machine 30, is provided with a CPU (Central 
Processing Unit). The memory 73, which stores image data, is constituted by a RAM (Random Access Memory), a hard 
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disk, and other parts. 

* in n Irir 196 dat i inpU * SeC !° n 70 nas a CCD section 70a - 3 histogram processing section 70b. and an error disper- 
sion processing section 70c. The image data input section 70 converts image data of a document that has been read 

* !™ y ^ data " 3nd P rocesses tne ima °e data by using the error dispersion method while rep- 
enting the data as binary digital quantity in the histogram, thereby temporarily storing the resulting data in the mem- 

ln 15 ° C ? J l 60 *' 0 " 70a> anal09 si9nals ' which corre spond to pixel densities of the image data, are analog-to-diqital 
converted, and then subjected to an MTF correction and a black-and-white correction, or I gamma correction WE 
resulting signals are released to the histogram processing section 70b as digital signals with 256 gray scales (8 bits) 

In the histogram processing section 70b. the digital signals released from the CCD section 70a are added individ- 

hS L?im ^fT/'i 6 ' d6nSi !. ieS ° f 256 9ray SCal6S; thuS ' density info rmation (histogram data) is obtained. The 
histogram data is sent to the error dispersion processing section 70c as pixel data, and also sent to the PCU 74 if nec- 



' error d'spersion processing section 70c. the digital signals of 8 bits/pixel, released from the CCD section 70a 
is are converted into one bit (binary coded) by the error dispersion method which is one type of pseudo intermediate 

FhTJ^^ * T 5 for re,,eCtin9 the 6rr0r ° f binary COded digits to the binar y <***>* ded sion between 
the adjacent pixels; thus, redistributing operations for exactly reproducing the densities of local regions of a document 

Qf © CQfTlSo OUT. 

The image data processing section 71 is provided with a multi-value processing sections 71a and 71b a synthesis 
S **° n 7 ° C ; 3 density conversion processing section 71d. a magnification processing section 71 e. an image 
processing section 71f. an error dispersion processing section 71 g and a compression processing section 71 h The 
image data processing section 71 serves as a processing section that converts the inputted image data into image data 
that is desired by the user. Additionally, the above-mentioned processing sections, contained in the image data process- 
ing section 71 . are used on demand, and are not necessarily used 

In the multi-value processing sections 71 a and 71b. the image data that has been binary coded in the error disper- 

KCiJS^ 18 ^T- ™ ^ C ° nVerted int ° data with 256 9ray sca,es - ln the synthesis processing section 71c. 
ogical operations, that is OR. AND or exclusive-OR operation, are selectively carried out for each pixel. The data used 
in this operation is pixel data stored in the memory 73 and bit data from a pattern generator (PG) 
*rh, ^S^T' TT^" proceasin9 section 71d - the relationship of the output density to the input density is prop- 
mlnl^ ^ 6Ct t0 date Wth 256 9ray SCaleS based "P 0 " a Predetermined gray-scale conversion table. In the 
?hT™ P ™ ess,n9 s f 71 e ' P^ 1 data (density value) on a target pixel that is to be obtained after a specified 
change in magnrf.cat.on is found by carrying out an interpolating process based on the inputted known data in accord- 
TZf^Ol T magnrfication. Thereafter, in accordance with the pixel data, the change in magnification is carried 
out in the sub-scanning direction, and then is carried out in the scanning direction 

i^rllrL" 11 !? 6 ^ 0068 ^" 9 S6Cli0n 71f ' Vari0US image P rocess es are carried out on the inputted pixel data. Further 
SSSS^I T reSP6Ct 10 d3ta r0WS ' SUCh 32 ,6ature extraction - is °"t- »" trie error dispersion 

Ef^^t^S? 9, 1 83,116 Pr0CeSS 38 th3t CarriSd 0Ut in the thesis processing section 70c in the image data 
input sectoon 70 is carried out. In the compression processing section 71h. the binary data is compressed by a coding 

ZZZZT* \ ^ t0 38 "T ,en9th "' Her6 ' With reSp6Ct t0 the com P re ssion of image data the compression is 
operated in the last processing loop at the time when the final output image data has been complete 

orm h 6 ,ma9e d3ta 0U,PUt SeCti ° n 72 iS pr0Vided witn a restorin9 section 72a - a multi-value processing section 72b an 
SZfEI^ P rOCeSS,ng se *! on 72c ' and a lase r output section 72d. The image data output section 72 restores the 
^ge data that has been stored in the memory 73 in a compressed state so as to again convert it to the original data 

.! ^ ■ ^u' 65 ° Ut an 6rr0r dis P ersion P roce ss for quaternary data that provides smoother intermediate 
gray-scale expresses than b.nary data, and then transmits teh resulting data to the laser output section 72d 

i« r^ < e H re ^ tor,n9 . SeCti ° n 723, the im " e datS that haS been oompressed by the compression processing section 71h 
.s restored. The mult-value processing section 72b carries out the same process as that carried out in the multi-value 
process.ngsect.ons 71a and 71b in the image data processing section 71 . The error dispersion processing section 72c 
so SctiS 70 S<ime Pr0 ° eSS 36 Camed ° Ut thS err ° r dispercion Processing section 70c in the image data input 
In the laser output section 72d. the digital pixel data is converted to a laser on/off signal in accordance with a control 
Si™" 1 3 se q uence controller which is not shown. The semiconductor laser in the laser writing unit 46 is turned 
Sr drumS 30 " 86 ^ *" e,ectrostatic late "t *»0» *> be written on the photocon- 

^rifi! 6 ^ data> "?? i l de f' t in thS ima9e data input section 70 and tne ima 9 e data output section 72, is basically 

hr n tl!L TL "\ 6 ° rm ° f biPary data 50 38 10 Save tne capacity of the mem ory ™- "owever. the data may 
be processed in the form of quaternary data in order to prevent the degradation of image data 

the SSSS 7 m 4 achine 30 is controlled by the PCU 74 ' and Fi9 4 shows *• arran9ement - 
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(n Fig. 4, the following parts and sections are operatively connected to the PCU: a desk-related load 75, an RADF- 
related load 76, an operation panel unit 77, a sorter control unit 78, a scanner-related load 79, a printer-related load 80, 
and the aforementioned image data processing section 71 . 

The PCU 74 supervises the above-mentioned parts by sequential control, and releases control signals to the 

5 respective parts upon controlling them. The desk-related load 75 is a load related to motors, dutches, and other parts 
in the multi-stage paper feed unit 33 and the sorter of the post-processing device 34 except for the digital copying 
machine main body. The RADF-related load 76 is a load related to motors, clutches, switches and other parts in the 
RADF 36. The scanner-related load 79 is a load related to motors, solenoids, and other parts in the scanner unit 40. 
The printer-related load 80 is a load related to motors, solenoids, a high voltage power source and other parts in the 

io electrophotographic process section 47. 

The sorter control unit 78, which is provided with a CPU, controls the operation of the sorter in accordance with the 
control signal from the PCU 74. 

The operation panel unit 77, which has a CPU, is an input section for various settings such as copying modes, 
instructions, etc. that are inputted by the user to the digital copying machine 30. The operation panel unit 77 transfers 

is a control signal, for example, corresponding to a copying mode that has been set by the user through an input opera- 
tion, to the PCU 74. The PCU 74 operates the digital copying machine 30 in accordance with the corresponding mode 
in response to the control signal. The PCU 74 also transfers to the operation panel unit 77 a control signal that indicates 
the operation state of the digital copying machine 30. In order to inform the user of the current operation state of the 
digital copying machine 30, the operation panel unit 77 displays the current state on its display section in accordance 

20 with the control signal. 

Moreover, the memory 73, connected to the image data processing section 71, is constituted by a main memory 
73a and a hard disk 73b which are made of, for example, semiconductor memories. An image data communication unit 
81 is connected to the main memory 73a. The image data communication unit 81 is provided so as to make possible 
information communications with other digital information apparatuses through image data, image control signals, etc. 

25 For example, in a digital copying machine 94 shown in Fig. 11 , the image data communication unit 81 corresponds to 
an interface 94a and a telecommunication line 97. 

The operation panel unit 77 is provided with an operation panel 90 which functions as an input section, as shown 
in Fig. 5. On the operation panel 90. a liquid crystal display 1, which is a display section of a touch panel system, is 
placed in the center thereof. A screen switching instruction area 1a is provided on one part of the screen of the liquid 

30 crystal display 1 . The screen switching instruction area 1a is used for inputting an instruction for switching the display 
screen of the liquid crystal display 1 to a screen for selecting image editing functions. When the user directly presses 
this area 1a with his or her finger, various editing functions are displayed in a list on the screen of the liquid crystal dis- 
play 1 so as to make it possible to select desired functions, as will be described later. In this case, when the user 
presses an area of a desired editing functions, the specified editing function is set. 

35 Further, on the operation panel 90, a brightness adjusting dial 2, which adjusts the brightness of the screen of the 
liquid crystal display 1 , is provided on its left end position as shown in Fig. 5. There are provided a magnification auto- 
matic setting key 3, a zoom key 4, fixed keys 5, and an equal magnification key 7 between the dial 2 and the liquid crys- 
tal display 1 . The magnification automatic setting key 3 is used for setting the mode for automatically selecting the copy 
magnification, and the zoom key 4 is used for setting the copy magnification at a rate of 1 (one) percentage point. The 

40 fixed magnification keys 5 and 6 are used for selecting a fixed magnification, and the equal magnification key 7 is used 
for returning the copy magnification to the reference magnification (equal magnification). 

There are provided on the right hand side of the liquid crystal display 1 in Fig. 5, a number setting key 13, a clear 
key 14, a start key 15, an all cancellation key 16, an interruption key 17, an operation guide key 18, a message forward- 
ing key 19, a memory transmission mode key 20, a copy/facsimile mode switching key 21 , and one-touch dial key 22. 

45 The number setting key 13 is used for setting the number of copies, and the clear key 14 is operated when the 
number of sheets is cleared, or when a continuous copying operation is stopped in the middle of the operation. The start 
key 15 is used for instructing the start of a copy process, and the all cancellation key 16 is used for cancelling all the 
presently set modes so as to return the machine to the reference state. The interruption key 17 is operated when upon 
a continuous copying process, another document is to be copied. 

so The operation guide key 18 is operated when the user does not know how to use the digital copying machine 30, 
and upon pressing the key, the liquid crystal display 1 displays how to operate the digital copying machine 30. The mes- 
sage forwarding key 19 is used for switching the display of messages that have been displayed by the operation of the 
operation guide key 18 in a successive forwarding manner. 

The memory transmission mode key 20 and the copy/facsimile mode switching key 21 are setting keys related to 

55 facsimile modes. The memory transmission mode key 20 is used for instructing that the transmit document be transmit- 
ted after having been temporarily stored in the memory, and the copy/facsimile mode switching key 21 is used for 
switching modes of the digital copying machine 30 between the copy and facsimile. The one-touch dial key 22 is used 
for dialing the phone to a receiver whose telephone number has been preliminarily stored in the digital copying machine 
30 by a one-touch operation. 
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™J!t? £f for f oin 9 arran 9ement of the operation panel 90 related to various types, layout, etc. of keys is merely 
machine 30 dep6nding on various functi °"* *> be installed in the digital copying 

sh wnVf^aTZ^ 'J' for ^ amp,e ' ano T i t0 9,Ve *• fo " 0wing diSplays on *• screen: a basic as 

SSTiri2;f £L'» « S ?" 9 SCTeen ShOWn in Fi9 " 6(b) ' the second ,unction settin 9 screen shown Ft* 

6(c) an image quality setting screen shown in Fig. 7(a). a post-process setting screen as shown in Fig 7(b) an initial 

sTeen SZ fiZZOt ? ^ 3 "V** re9iStrati ° n <hown h a departm6rrt managed sett ing 

S ™ S£ n k } C) " Se *" 9 SCreen Sh0wn in Fig - 9(a >' a Emulation screen shown in Fig. 9(b). and other 

t^a rTln f £ ^ ^ ^ baSiC ■ crMn iS provided with a ,unction S6ttin 9 re 9™. an image qualrty set- 
rSe S TntSon S TH 9 re9 '° n ' 8n initial Setti " 9 re9i0n ' a " ° p6ration re 9 ion for ^-function conf irmatior, and 
tnT^T^TLll t^T^\^°^ t0 SSttin9 teyS 1013 throu9h 1011 ^^ver, the basic screen 
^nttn^ I! t P !* 3 denS,ty d,Spl3y> 3 COpy numb er display, and a magnification display. When the above- 

^'"L set-function confirmation is operated, functions that have been set in the present image 
forming system are displayed on the liquid crystal display 1 . H a 

R |«nZi e ,'i!f t nCti ° n S6tting T Sen iS pr ° Vided With re9ionS f0r settin 9 various Siting functions, such as mirror image. 
2tl™r' Shadin9 " trimmin9 ' 3nd m3SWnfl - 11,686 re9ions correspond to setting keys 102a through 
™ ™ZT Pe,a !!, n ? 9,0nS 3re 861 S ° 38 to provide transitions to the basic screen and the next page. When a 

next page key is pressed, the screen is changed into the second function setting screen 

ir^nn!^ ,UnCti0n 8eM ?!? B 5Creen iS Pr0Vkled With r69ions for settin 9 editing functions such as synthesis and an 
£E£T»fT > ma 9 n ' , ' cat ' on - a re Sion for setting sharpness functions, and translation functions These regions 

SSSrfJSS 9 3 * r ° U9h 103d M ° reOVer> ° Per3ti0n r6gions are sel so as to provide transitions to the 

basic screen and the previous screen. 

n^c JornS 0 '" 9 ! harpnes t S functions ind,cate the foll °wing processings. More specifically, according to the sharp- 
ir^L ThT f' 96 "T^* ? ^ ™ V ^ em P hasized ° r alternatively softened so as to soften the entire 
n 2 „ ♦ ^ ° Ca "' y OUt 1,16 Sharpn6SS P rocessin 9S differs from apparatus to apparatus, i.e.. there are many way! 
™.S ? sha ; pness P rocessin 9 s . For sample, examined Japanese patent publication No. 80192/1993 (TokuE 

TZt • T "J* process,n 9 s for ima 9e processing apparatuses, i.e.. discloses how to emphasize edge 
portions of an image. Aocordmg to the edge processings, it is judged whether or not an object pixel is an edge image 
If rtfc judged that the object pixel is an edge image. (1) the density level of the object pixel i convert* Mnto Sn/ 
coded. ,.e.. other all white or all black and dither processings are carried out with respect to irnage reg^ 
thereby emphasizing the edge portion of the image. 9 r6gions - 

monlT^f qU Setti *- 9 SCTe< L n inClUd6S S6tting r6gions for S6ttin 9 the density. HI-FI (high image quality copying 
SSfnUF k" 1 ^ ^ aUt ° matiC ma 9 n *cation *ange mode, character mode, cha?acter-p5otog7aph 

m.xed mode photograph mode, and magnification. Further, displays are provided for density and magnification 

ifi on?*^ S6 h!1 9 SCre6n iS Pr0Vid6d With an input region for determining whether a document in question 

ZSEZ ^SUt if ' * npUt J^ i0n for d6t6rminin 9 Aether copying in question is made on one s«e or on 
double sides, and a setting region for binding functions. Moreover, setting regions for post-process functions such as 
staple sorter, sorter and finish, and a setting region for electronic RDH are provided 

me T h6 '" rt ' 31 settin 9 screen is provided with setting regions for various modes, such as fingerprint registration, depart- 

STLZSTr T maintenanC6 "anagement. function registration, and output device selection as 
well as an operation region for making a transition to the basic screen 

ted H^lrfnlLT'S" 1 registration screen - '"P" 1 re 9 ions for 3 department code and a name are provided, and the input- 
ted department code and name are displayed. 

th» in™,n^H ePa T e ^ m !? agement SCTeen ' S6tting input region for a department code and manpower thereof, and 
the inputted department code and manpower thereof are displayed. 

Transitions to the respective screens are carried out in accordance with the sequence shown in Fig. 10 Namely in 

KSJTS^TK- th « baSiC ?" 1>n iS ,ire< diSPlayed> ^ ° n thiS dis P la ^ screen, when any ofLfunSL 
SS^JK. 'mage quality setting region, post-process setting region and initial setting region is pressed, the display 
screen is allowed to transfer to the screen corresponding to the specified region W 
settim^LSrS'^f eXa T ,e - " f iL nCti ° n S6tting r6gi0n iS preSSed ' 106 SCT66n is switched to the first function 
^ h re9 -'° n ^ maWn9 3 tranSiti ° n *° th6 n6xt 13396 is pressed on ™* screen, the screen 
!TTE££ E second funct,on settmg screen (NEXT-function setting screen). Here, if the operation region for mak- 
" 9a J an8 *°" to tne ^'C screen, the screen is switched to the basic screen. Moreover, for example, in the first func- 
hTiS whe " slant6d character function setting region and inversion function setting region are pressed 

Hi 1 * ^ 6r fUnCt ' 0n Sett ' ng r69i0n and inversion ,unction settin 9 'egion are inverted as shown in Fig V5a) 

thT^n ' f ST S"?* !S to the SCr6en Sh0Wn in Rg 12(b) " Then - an ^acution key 1 12a is Jessed' 
the screen is switched to the slanted character setting screen as shown in Fig. 12(c). The slanted character settina 

106b that is an input reg.on for setting completion. Further, the resulting slanted angle is displayed. 



14 



BNSOOCID: <EP 0797344A2J_> 



EP 0 797 344 A2 



Note that in the first and second function setting screens when a desired function setting region is pressed, the 
screen of the liquid crystal display 1 is switched to a corresponding parameter setting screen such as the above-men- 
tioned slanted character setting screen. 

Here, Table 1 shows examples of image editing functions that are provided in the present image forming system 
5 and that can be set by the operations of the above-mentioned function setting regions. However, the image editing func- 
tions that are set in the present image forming system are not intended to be limited thereby. For example, other func- 
tions, such as a function for making a fair copy of hand-written characters and images, may be provided. 



10 




Table 1 




IMAGE EDITING FUNCTIONS 


OUTLINE OF PROCESSING 




Independent change in magnification 


Set different magnifications with respect to the longitudinal and lateral 
directions of a document image. 


15 


Sharpness 


Adjusts the image quality of a copy. 




Margin for binding 


Makes a margin in a copy with a desired width. 




Erasure of frame 


Makes a copy with its frame erased. 


20 


Centering 


Makes a copy virtually in the center of a sheet of copy paper. 


2 copies in one set 


Copies a book. 




Address copy 


Outputs a copy image with an address synthesized therein. 


25 


Multi-shot 


Combines and copies images of a plurality of pages to one sheet and cop- 
ied. 




Trimming 


Copies only a specified portion. 




Masking 


Makes a copy with a specified portion erased. 


30 


Shifting function 


Makes a copy with a document image shifted to a desired position. 


Composite function 


Composes and copies a plurality of document images . 




Black-white inversion 


Makes a copy with a negative/positive inversion. 




Net process 


Makes a copy with a net providing/erasing process. 


35 


Shading 


Makes a copy with shades. 




rraminy 


Ma Woe a rnnv with itc imafiP f ra mpH 
ividr\co ct \s\J\Jy wiui no hi lay c nctiiitTvi- 




Slanted image 


Makes a copy with its image slanted. 


40 


Mirror image 


Makes a copy with its image inverted like a mirror image. 


Repeat copy 


Copies a plurality of the same images on one sheet . 




2 in 1 copy 


Copies a set of two documents on one sheet. 




Dated copy 


Makes a copy with the date written therein. 


45 


Center mark 


Copies an image with a center mark added thereto. 




Enlarged divisional output 


Copies an enlarged document onto a plurality of sheets in a divided man- 
ner. 




Translation 


Translates a document. 


50 


High image quality process 


Makes a copy using a high image quality process. 



For example, as shown in Fig. 11 , the present image forming system is provided with digital information appara- 
55 tuses installed in an office. The image forming system of Fig. 1 1 is provided with digital copying machines 91 through 
94 that are image forming apparatuses, a scanner 95, and a printer 96. 

The digital copying machine 91 is a low function, inexpensive, memory-less one, and merely has basic editing func- 
tions. Here, the "memory-less" means that although a page memory capable of storing a lot of image data is not pro- 
vided, at least a line memory required for carrying out normal jobs for image data in a digital copying machine is 
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provided. The basic editing functions means those functions, such as black-white inversion, that can be carried out with- 
out the need for a page memory. In the digital copying machine 91 . the scanner function, provided by the scanner unit 
2L w 9 ' f S t re u solution of WW in the case of a monochrome process. The copy speed is set to 20CPM (20 
ttn t ' S tyP '^ for ' 0W Spe6d m ° dete - ^ermore. in the digital copying machine 91 . the printer tune- 
s' vSSSSXSS! P ^ '* Set to 400 DPI in the of a monochrome process, and an interface 
The digital copying machine 92 has a scanner function of a resolution of 400DPI in the case of a monochrome proc- 

S m ^ T " ♦ ° 0D T in * e C3Se ° f 3 monochrome P roces * and a copy speed of 40CPM, which are typical 
for middle * class apparatuses. There are provided various editing functions, a memory of 64bytes (a capacity corre- 
sponding to 4 pages in A4-size with 400DPI, Sbits/pixel) that functions as a page memory, and an interface 92a The 
memory is referred to as the main memory 73a shown in Fig. 4. 

The digital copying machine 93 has a scanner function of a resolution of 400DPI in the case of a monochrome proc- 
ess, a printer function of 400DPI in the case of a monochrome process, and a high copy speed of 60CPM 

The digrta copying machine 94 has a scanner function of a resolution of 600DPI in the case of a monochrome proc- 
ess, apnnter funct.on of either 400DPI or 600DPI in the case of a monochrome process, and a high copy speed of 

Each of the digital copying machines 93 and 94 is provided with various editing functions, a character recognizing 
S a 0 ™'7£ n *i° n *»? * date and 3 ,ar96 of WOMhyta. (a capacity corresponding to 100pages in A4 

size with 400DPU 3b.ts^,xel at a compression rate of 1/4) that functions as a page memory, which are regarded as high 

tnTolT 0 ^ ?h T for6 ' ' iS 10 C3rry ^ 3 Pr ° CeSS for Chan9in9 the order of P a9es of ««9. ««. and alio 

to store document data in various formats. The above-mentioned memory corresponds to a memory including the main 

The scanner 95 which can read color images, has a resolution of 600DPI. The printer 96. which can print color 
images, has a recording density of 600DPI. These scanner 95 and printer 96 have interfaces 95a and 96a respectively, 
nr J^ ea ^ ^ r y !C? machi " e94 is operatively connected to thedigital copying machines 91 through 93. the scanner 
95. and the printer 96. respectively through the telecommunication line 97. so that it is possible to carry out mutual 

Prn T? 9 IE? . reCe,Vmfl * d3ta Accordin9 'y- the interfaces 91 a through 96a. the telecommunication line 97. and the 
PCU 74 constitute a communication apparatus. 

The communication apparatus handles the following types of data: (1) bit data such as image data (gray scale data 

EEt^TS* a ? B: 256 ^ SCal6S) ° r (2) COmand ^ communication apparatus can direct h^h gS 
dabon .mage such as nature picture with high precision. The communication apparatus can direct at high speeds text 
data such as characters by reducing the amount of data based on the fact that the text data is subject to coding Espe- 

uS ofTherftSfmS ^fh 9rad3t ? SUCh 88 the natUre piCtUre be emitted after being processed with the 
use of the dither method or the error dispersion method. The dither method and the error dispersion method are gen- 
erally one of area gradation method for the purpose of compressing the data amount. The processing with the use of 

L7^°/„ d l SP ^ S r < meth0d I 8 Carried ° Ut in advance in each Each format of transmitting data is set in 

accordance with the format which each of the digital copying machines 91 through 94 or the printer 96 can proceed For 
example, according to a digital copying machine which has received image data to be outputted to a sheet of paper the 

SSI nitl S Sen l to 1,16 ,aser 'f rinter section 32 and is converted by an image processing section into a series of data 
that is necessary dunng recording, and thereafter oulputted. 

Each of the interfaces 91 a through 96a is defined by a normalized protocol and a transmitting speed, and an appro- 
pra e standard ,s selected based on (1) the content of transmitting data such as data amount arxT (2) mutual poSon 
retebons such as distances therebetween. Further, according to the present image forming system not only an apS" 
ratus is operatives connected to another apparatus by one to one but also a plurality of apparatuses are operatives 
connected to each other through the common telecommunication line 97 like the daisy chain. Therefore, an address is 

ISI^i^2Z5l!^"I"J ,,, ? , ° f u he irterfaCeS 918 thr ° U9h 963 030 reC09nize a destina «° n to "hich the 
TJtlTl Th ! 8tanttad of tne interfaces 913 throu 9h 96a is. for example, Ethernet that is a network 

S^TT^S^ fn 3t W9h SPSedS - 106 interfaceS 91 a 96a are compatible with commonly used 

standards such as SCSI (Small Computer System Interface) and RS-232C 

IT? 8 maChin6 ! 'M thr ° U9h 94 h3Ve (1) 3 faCSimile function ca P able <* t^smitting and receiving of 
data ttirough a telephone line and (2) a printer mode capable of printing out document data from personal computers 
or word processors. 

aBri ?° te that * e f " n 5° n ° f 3 di9ital copyin ° machine P rovided in eac h o ffi ce differs based on factors such as its price 
and the capacity of .Is .mage memory. Various type of digital copying machines are presented in accodance with the 
usage purpose of each office and the degree of request for each function. Accordingly, a digital copying machine pro 
vjded in each office is not limited to the foregoing digital copying machines 91 through 94. It is likely Lt S typi 
of digital copying machines are lined up as such a digital copying machine 

The following Table 2 shows one example of image editing functions that are provided in the digital copying 
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Table 2 



IMAGE EDITING FUNCTIONS 


COPYING MACHINES 




91 


92 


93 


94 


Independent changes in magnifications 


o 


O 


o 


o 


Sharpness 




O 


o 


o 


Margin for binding 


O 


O 


o 


o 


Erasure of frame 


O 


o 


o 


o 


Centering 




o 


o 


o 


2 copies in one set 




o 


o 


o 


Address copy 






o 


o 


Multi-shot 




o 


o 


o 


Trimming, Masking 




o 


o 


o 


Shifting function 




O | 


o 


o 


Composite function 






o 


o 


Slack-White inversion, Net process 


O 


o 


o 


o 


Shading, Framing 






o 


o 


Slanted image, Mirror image 






o 


o 


Repeat copy 


O 


o 


o 




2 in 1 copy 






o 


o 


Dated copy. Center mark 






o 


o 


Enlarged divisional output 








o 


Translation 








o 


High image quality process 








o 


Change in magnification 


O 


o 


o 


o 


Rotation 






o 


o 



The foregoing function information is stored in respective memories of the digital copying machines 91 through 94. 
Such storage is carried out, when turning on the image forming system, by exchanging the function information 
between the digital copying machines 91 through 94. Alternatively, such storage may be carried out, when turning on 
45 each digital copying machine, by transmitting through the communication apparatus the foregoing image processing 
function that has been owned by a digital copying machine to the other digital copying machines. 

According to the present image forming system, as shown in Fig. 1 1 , the digital copying machine 94, which has the 
most image processing functions and the memory 73 having a large storing capacity, is regarded as a main digital cop- 
ying machine. This main digital copying machine 94 is operatively connected to the other digital copying machines 91 
so through 93, the scanner 95, and the printer 96, respectively. 

With the arrangement, according to the present image forming system, image data, kept by any one of the digital 
copying machines 91 through 94, is processed by the respective image data processing sections 71 of the digital cop- 
ying machines in a parallel manner, i.e., in a distributed manner. Such an image data is, for example, image data of a 
document obtained in response to the scanner section 31 . The image data that has been already processed is returned 
55 to the digital copying machine that has requested to carry out such distributed processing so as to be recorded by the 
laser printer section 32. The following description deals with these operations with reference to Fig. 15. 

Here, it is assumed that (1) the digital copying machine 91 requests the digital copying machines 92 and 93 to carry 
out the foregoing distributed processing, (2) "sharpness" processing is requested by the digital copying machine 91 so 
as to emphasize an image, and (3) the present image forming system displays the functions, which are respectively 
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owned by other digital copying machines, on the function setting screen of the respective liquid crystal displays 1 of any 
one of digital copying machines. 7 

First, when the function setting key 101a is pressed on the basic screen of the liquid crystal display 1 shown in Fig 
2oL l^T ' iqUid , CrySta ' diSp ' ay 1 is s™**" 1 10 the f irst funclion settin 9 screen as shown in Fig. 6(b). At Ms 
Snn^I ! Pa96 5? i L P ^ Sed> the SCreen of * e liduid "V*™ dis P la * 1 is ^tehed to the second unction 
setting screen as shown ,n Fig. 6(c). On the second function setting screen, when a "sharpness" key 103c is pressed 

£^£jHI£" Pn !F ♦ nCt,0 " (S1 )- a shar P ness ,unction setting region is displayed in an inverted manner (see 
Fig. 13(a)), thereby enabling to confirm that the "sharpness" function has been duly selected 

-ch J^cc-'f JU J 96d by th6 T U CU J 4 in 1,16 di9ital copyin 9 machine 91 < 1 > which is a d^ital copying machine having the 

HHSUl am ° ng dl9ltal C ° Pyin9 maChineS 91 throu9h 94 in the ima 9 e formi "9 system and (2) what is 

each ,mage processing capability of the digital copying machines 91 through 94 (S2) 

Pr. .'yf^ 0356 ' ST 06 tha di9ital "B** machine 91 nas ™ "sharpness" function, as shown in Table 2 (S3), the 

P *J ? , CTyStal diSplay 1 the present di9ital •»««"• nas no "sharpness" unction 

and confirms on ttie liquid crystal display 1 whether or not the other digital copying machines in the present image form: 

2X^£Tc^ y SUCh 3 " Sh8rpneSS " fUnCtion < S4 > Fi9 " 13 < b > shows h °w *> display on tne liquid cryWoS- 
When instructions, for carrying out the "sharpness" function with respect to image data, is entered through the dig- 
rtal coping mach.ne 91^ the "sharpness" function is inevitably carried out by the other digital copying machines i e Z 

un^n ^ Py,n9 T 65 92 thr ° U9h 94 ThiS iS b6CaUSe th6 digrtal machine 91 "as m such a "she pnes? 

n„TfTh J; ? 6 PreSent ,maQe formin9 SyStem iS arranged 50 as t0 conf irm throu 9" S4 the operator whether or 

not such a request for carrying out the "sharpness" function should be made to the digital copying machines 92 through 

When the operator does not wish the digital copying machines 92 through 94 to carry out the "sharpness function 
25 rZ^nsi) ^ 122b <S5) - PCU 74 CanC6lS thS S6ttin9 m0de for ^regoing image proces^ 

In contrast, when the operator presses a system selection key 122a (S5), the PCU 74 determines by which digital 
copying machines the "sharpness" function should be carried out in accordance with the operation o7s2 (ST) For the 

TTSXS f^ 6 * 9 *? C ° Pyin9 , maChin6S 92 and 93 are selected - This causes screen on 'i^id crystal dis- 
play 1 is switched to the sharpness function setting screen shown in Fig 1 3(c) 

nP« : <?^n t fS la ^K SCre T■ the u operator P resses a sharpness entering key 1 16a so that an emphasis level of "sharp- 
2«L** h hS'^ k e f e ^ hen the ° perat0r * Jrther presses a settin 9 completion key 1 16b, image data to be proc- 

f^cM^h^H t k StnbUted manner F ° r the Present examp,e ' ima 9 e data is divided '"to two based on the fact 
™«! 2£? ^. Pressing is carried out by the digital copying machines 92 and 93. This type of division of 

n3 tlS T*. ° Ut ? -IS? P 396 " M ° re in the 0386 w "ere ™age data contains an aVnount of 1 0°ten 

ZiZ 9 a 6 n ! V,d6d ,nt ° ^ Le • eaCh am ° Unt 0i ,lVe pa9es " Tne PCU 74 assi 9"s control imaformationfo 
^'7 £ ^ OUt SCramblin9 PrOC6SSin9 (later described), and thereafter transmits them to the dig- 
ital copying machines 92 and 93, respectively (S8). 

The control information includes processing information for instructing to carry out the "sharpness" processing and 
irrformaton relating to where already processed image information should be transmitted (for convenience h ^einafter 

91a. the telecommunicate n line 97, and the interfaces 92a and 93a. 

♦ion ThL"! 99 ? ^ l ° be pro, : essed corresponds to image data that has been scanned and read by the scanner sec- 
«. LXinel^^ 

During the transmission, when using general-purpose networks, it is likely that image data leaks outside For exam- 
ple since any persons (not specified person) can access such general-purpose networks, it is likely that data on the 
genera -purpose networks is read, without permission, by a person as known from criminality made by hackers In the 
no lo 5S£" tha l data ° n the netW ° rkS " SUbjeCt to data COnvereion « scra'mb^p'oLesl 

a nH ^aUT ha l n 9. received ,he im ^e data, the digital copying machines 92 and 93 releases the scrambling processing 
arrf confirms the ,mage data and the requested control information. The image data processing section 71 carries out 
the sharpness processing with respect to the received data in accordance with the requested content (S9) 
HiniJTr! r 39 ^ 8 -! 3 that haS b6en P rocessed bv digital copying machines 92 and 93 is returned to the 

S? l£ P> ^ ma f na 91 ■ The returnin 9 of such processed image data is carried out not immediately after rt has ju2 
been allowed to return the processed image data but after the returning is requested by the digital copying machtne S 

Such a returning request is transmitted to the digital copying machines 92 and 93 when it has been allowed for the 
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digital copying machine 91 to proceed in the laser printer section 32. This is because the digital copying machine 91 
has no page memory for storing the already processed image data which has been returned from the digital copying 
machines 92 and 93. 

When having received from the digital copying machine 91 the request for returning processed image data at S10, 
5 the digital copying machines 92 and 93 carry out the scrambling processing with respect to the already processed 
image data, and then returns to the digital copying machine 91 in accordance with the final transmission address infor- 
mation in reverse order of the foregoing procedures (S1 1). 

When receiving the image data that have been processed, the digital copying machine 91 releases the scrambling 
processing (S12), and sends them to the laser printer section 32 one after another. The laser printer section 32 outputs 
10 image data on a sheet of paper as an image (S1 3). Such a recording operation is coincident with the foregoing descrip- 
tion for the digital copying machine 30. 

In S3, when the present digital copying machine has "sharpness" function, as shown in Fig. 14, the PCU 74 dis- 
plays on the liquid crystal display 1 that the present digital copying machine has "sharpness" function, and confirms on 
the liquid crystal display 1 whether or not digital copying machines, other than the present one, in the present image 
75 forming system should also carry out such a "sharpness" function (Si 4). Note that the present digital copying machine 
is a digital copying machine that has "sharpness" function, i.e., for example, the digital copying machine 92. 

When the operator presses a system selection key 131b on the display screen shown in Fig. 14 (S1 5), the PCU 74 
of the digital copying machine 92 proceeds to S7 so as to carry out the followed procedures. Here, note that the objects 
to which processes are carried out are the digital copying machines 93 and 94. The digital copying machine 92 has the 
20 memory 73 with large capacity. Accordingly, it is possible that after the image data that have been processed and 
returned by the digital copying machines 93 and 94 are temporarily stored in the memory 73, the recording operation is 
carried out while reading out the temporarily stored image data. 

In contrast, when the operator pressed a present machine selection key 131a on the display screen shown in Fig. 
14 (S15). the PCU 74 of the digital copying machine 92 singly carries out the "sharpness" process without requesting 
25 the other digital copying machines to carry out the "sharpness" process (S1 6). Thereafter, the image is recorded by the 
laser printer section 32 of the present digital copying machine (S13). 

When the operator presses a cancellation key 131c on the display screen shown in Fig. 14, the PCU 74 terminates 
a series of image processing operations concerning the "sharpness". 

As mentioned above, according to the present image forming system, when the image processing function that the 
30 digital copying machine 91 does not have is selected, such a selected image processing function can be carried out in 
a distributed manner by the other digital copying machines. Accordingly, it is not necessary for all the digital copying 
machines in the image forming system to have excellent image processing functions, respectively. Furthermore, the 
image processing is carried out in a distributed manner by a plurality of digital copying machines, thereby ensuring 
quick image processing. 

35 According to the example shown in Fig. 15, the already processed image data is returned to the digital copying 
machine 91 that requested the other digital copying machines to carry out such a processing, and the digital copying 
machine 91 outputs an image. However, instead of this arrangement, it is possible to select the digital copying machines 
to which the already processed image data is returned, depending on various conditions so that the selected digital 
copying machines or their printers output an image. 

40 Further, the example sets two digital copying machines which are requested to carry out the process in a distributed 
manner. However, the number of the digital copying machines which are requested to carry out the process in a distrib- 
uted manner is not limited provided that the number is plural. For example, the number may be set in accordance with 
the amount of image data. 

The foregoing description deals with the case where the objects are the digital copying machines 91 through 94. 

45 However, since a combination of the scanner 95 and the printer 96 can also have a function of a digital copying 
machine, such a combination can be an object like a digital copying machine. In such a case, for example, color image 
data, which have been obtained by the reading of the scanner 95, having a resolution of 600DPI are transmitted to the 
digital copying machine 93 so as to be image-processed, thereafter the image-processed image data are returned to 
the printer 96 having a recording resolution of 600DPI so as to be pinted out. Thus, the processing similar to that of the 

so digital copying machine can be carried out. 

In general, when obtaining an image forming system wherein a digital copying machine having relatively high func- 
tions is combined with a digital copying machine having relatively low functions, it is likely that they are different from 
each other in the evels of image processing, the recording resolution, etc. Therefore, when the foregoing image 
processing is carried out, for example, for each page in a distributed manner by such plural digital copying machines 

55 having respective different functions, the following inexpedience arises. More specifically, the level of such as image 
quality of the image recorded finally on a sheet of paper or of the image etc. on the display screen differs from page to 
page. In order to meet such inexpedience, according to the present image forming system, even when a plurality of dig- 
ital copying machines carry out the foregoing image processing in a distributed manner, it is ensured, irrespective of 
pages, to obtain substantially uniform level of such as image quality of the image recorded finally on a sheet of paper 
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wateh^ 6 ftT?™ ■£!T5f lr "TJJ P " rP0Se ° f thiS iS t0 avoid giving ""natural feelings to the person who 
sJch a^uTposT Processed. The following description deals with concrete operations for achieving 

In the image forming system shown in Fig. 1 1 , the respective functions of the digital copying machines 91 throuah 

^ODPIfo SEJ? ^ 6aCh 0t K h6r 35 IS C ' ear fr0m Tab ' e 3 " Name '^ the reading ^Kion S^nJS? 
400DPI for the digital copying machines 91 through 93 while 600DPI for the digital copying machine 94 The level of 
.mage processing ,n software version is version 1 .2 for the digital copying machines 92 and 96 7Se^on2 0 Tor he 
digital copying machine 94. The recording resolution of the laser printer section 32 is fixed to 400DPI Z^allTcot 
>o SS^ h 93 Whi ' e 6ither 400DP ' 0r «*» ca " b * -ected as the *^r2J^affdS 



Table 3 





Digital Copying Machine 




91 


92 


93 


94 


Reading Resolution 


400DPI 


400DPI 


400DPI 


600DPI 


Image Processing Level 




Ver. 1.2 


Ver. 1.2 


Ver. 2.0 


Recording Resolution 


400DPI 


400DPI 


400DPI 


400/600DPI 
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First the following description deals with a case where a predetermined digital copying machine requests other nlu 
ra. digrtal copying machines to carry out image processing in a distributed manner. HeTe, I E2SS3EE2S£ 
3^.*!"*-- »™* °« the image processing carries out each processing in 
a specified level of processmg capacrty. This operation corresponds to a case where the operator instructs the diaital 
copymg machine 91 to carry out "sharpness" processing, with respect to the image data of a dcxS^erf by to 
th?/Z ST 3 • ^ di9tel C ° Pyin9 macWne 91 Can not c ™> out - Note « ■ ^ «S %ZZ 

wheTer ^SSTSXIS^^ **** ^ by th6 ima9e formin9 ^ witnout c * min 9 «^S££ 
whether or not such a distributed image processing should be carried out "M^ur 

Droc^r^SJTwSS'* ' Z th f ? 9it f L 00 ^ 1 " 9 ma ° hine 91 ' the operator sets Pressing mode such as "sharpness" 
processing (S21). When the start key 15 ,s pressed (822), the scanner section 31 starts to read a document ima^e 

reauIS rj^?^? 8 * aCCOre,ance with «» ,unction information digital copying machines, which can be 
carry out sharpness" processing, among the digital copying machines 92 through 94 (824) As to the 

f2T5Sr J n P 2T nB ' d, ' 9ital C ° Py,n9 maChin6S 92 thrOU9h 94 can carr * out the Sharpness process^ 

2 Z J25?^ 8n T* h ! r6, me PCU 74 SeleCtS di9ital °°«*H> machines 9 3 and 94. Note that the number 
^ V 9 T T "?* reqU6Sted to C8rry out such "sharpness" processing in a distributed manne 
is not limited. For example, the PCU 74 may select all the digital copying machines 92 through 94 

Then, the PCU 74 determines a target processing level in accordance with the function information of the diaital 
copying machines 93 and 94 (825). The processing level corresponds to respective predeterm £dto* ; of pracesSna 
capacrty wh,ch the digital copying machines 93 and 94 have. In such a case the pJLJg3mS tfmTS 

ZS^^jJ?^ 3 d " Wiati0n - Wh6n 3 P ' Ura,ity ° f *** -achin- whlc h ca n P i 

S-h?lf . \ sharpness processmg, do not have exactly the same single level of processing capacity but 

SPE^SST"" ***** the level ° f Posing capacity, it is possible to J me substan^ 
tially the same level of processmg capacity as the foregoing target processing level 

°^ ,0 ^ at,n9 10 imaQe iS ** en tran smitted to the digital copying machines 93 and 94 (S26) The Information 
isprovided by adding ,mage data to (a) processing information indicating the type of image processing to be « M Z 
and a target processmg level and (b) final transmission address information corresponding to inform^ ins^uSna S 

IF T ^ b6e Z rOCeSSed 10 the digital ™*ine 91 is added to the ESS^SESX 

transmrtbng as has been described in the operations of S8. image data is divided, for example for each page in accord 

MnnTZ^T?^ di9it !! COPyin9 maChin6S "** are requ6Sted 10 ™* out the%rocei^gTa 
S h hZ d,vd f' ma0e data « individually transmitted to the digital copying machines 93 and 94 
The divided image data are received by the digital copying machines 93 and 94. respectively (S27) The diaital cod- 
in ac^ance 2! W out the specified image processing with reject to ieTeSiv^ 2£ date 

in accordance wrth the processing information, i. e., in accordance with the specified processing level (S28) Thfe 
processmg is carried out by each image data processing section 71 processing level (528). This 

Then, the digital copying machines 93 and 94 transmit respective image data that have been processed to the dig- 
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ital copying machine 91 in accordance with the final transmission address information (S29). 

The digital copying machine 91 receives the respective image data that have been processed (S30), and the 
respective image data are recorded on a sheet of paper (S32) after controlling the order to be outputted (S31). Note 
that since the digital copying machine 91 does not have a page memory, the digital copying machines 93 and 94 trans- 
s mit the respective image data so that the image data are arranged in page order, thereby controlling the order to be out- 
putted. In contrast, such a processing is not necessary when the digital copying machine to which the image data finally 
transmitted is, for example, the digital copying machine 92 that has a page memory temporarily storing image data that 
has been processed. 

Note that it is preferable to set the processing level at S25 to the lowest level of the processing levels that the digital 
10 copying machines 93 and 94 have. When requesting a process to be carried out in accordance with Ver. 2.0 (see Table 
3), the digital copying machine 94 can olny carry out the process. When requesting a process to be carried out in 
accordance with Ver. 1.2, the digital copying machines 92 through 94 can carry out the process. In such a case, Ver. 
2.0 of the digital copying machine 94 is higher than Ver. 1.2, and thus the higher version can be compatible with the 
lower version. Accordingly, it is possible for an extensive range of digital copying machines to carry out such a process 
is by setting a processing level to the lowest level. 

Further, in order to obtain a good recording image, it is preferable to set the processing level to a level of outputting 
capacity such as recording capacity of the digital copying machine 91 which records image data that has been proc- 
essed on a sheet of paper. 

More specifically, the digital copying machine 93 has a recording resolution of 400DPI, and the recording resolution 
20 of the digital copying machine 94 can be switched either to 400DPI or 600DPI. Accordingly, the image data that has 
been image-processed by the digital copying machine 93 is processed as data that can be recorded with 400DPI. Sim- 
ilarly, in the image processing of the digital copying machine 94, when specifying that image data is recorded so as to 
have a recording resolution of 400DPI, the image data is processed so as to be a data which is recordable with 400 DPI. 
Accordingly, it is possible, without changing a clock frequency and other parameters, to record the data with 400 DP I as 
25 it is, thereby presenting a good image. This can avoid that the digital copying machines 93 and 94 carry out image 
processings with higher processing levels which the digital copying machine 91 can not deal with and that such image 
processings with higher processing levels are likely to be in vain. 

The following description deals with how the digital copying machine 94 changes the processing levels so as to 
carry out an image processing with a lower Ver. 1 .2, not with Ver. 2.0 which has been built in the digital copying machine 
30 94 as its software. 

An operation for judging of edges of image (hereinafter referred to as an image edge judging operation) is provided 
here as an example. Such an image edge judging operation is well known, i.e.. for example, is disclosed in the foregoing 
examined Japanese patent publication No. 80192/1993 (Tokukouhei 5-80192). According to the examined Japanese 
patent publication, a detection circuit detecting differences and isolated points is adopted so as to judge edges of image 

35 by judging density difference between each pixel and peripheral pixels. According to the detection circuit, when judging 
an appearance frequency or an appearance pattern of isolated points with respect to both a primary scanning direction 
and an auxiliary scanning direction, much higher accurate judgement can be ensured. Therefore, this first method can 
be adopted in an image processing apparatus having a high processing speed. The first method corresponds to the 
foregoing processing with Ver. 2.0. 

40 In contrast, the following second method may be substituted for the first method. According to the second method, 
edges of image is judged by judging an appearance frequency or an appearance pattern of isolated points with respect 
to only a primary scanning direction. Though the accuracy of the second method deteriorates, it is possible to carry out 
the judgement in a shorter time as compared to the first method. The second method is suitable for an image process- 
ing apparatus having a low processing speed, and corresponds to the foregoing processing with Ver. 1 .2. 

45 Accordingly, in the above-mentioned example, when an image processing apparatus having Ver. 2.0 carries out a 
processing with Ver. 1 .2, the following change is required. More specifically, it is required to modify the first method, 
wherein the processing is carried out with respect to both a primary scanning direction and an auxiliary scanning direc- 
tion, in accordance with the second method wherein the processing is carried out, for example, with respect to only an 
auxiliary scanning direction. Note that such modification can be made with ease. Thus, in general, an image processing 

so apparatus having higher processing levels are compatible with an image processing apparatus having lower processing 
levels with ease. 

A level of density conversion is another example to be modified in accordance with modifying processing levels. A 
circuit that converts density of image is provided with a plurality of density conversion tables that is used during convert- 
ing density data of image. A variety of processing levels are set in accordance with how such density conversion tables 
55 are prepared in multistage and how such density conversion tables are prepared in accordance with the types of such 
as photographs, characters, and images mixed with photographs and characters. Namely, density conversion tables are 
prepared in more multistage for a digital copying machine having a higher version than for a digital copying machine 
having a lower version. Accordingly, when reducing the conversion tables in accordance with the lower version in a dig- 
ital copying machine having such a higher version, it is possible to make the processing level be substantially coincident 
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with that of a digital copying machine having such a lower version. 

There have been proposed several methods for converting density of image with such a density conversion table 
One of those methods is disclosed in examined Japanese patent publication No. 6921 1/1994 (Tokukouhei 6-69211) 
According to this method, a density conversion table is used for correcting the density data of an input image so as to 
be converted into corrected density data for output image. Such a density conversion table is realized by rewritable 
memories. These corrected density data are prepared in accordance with the types of input image such as photo- 
graphs, characters, or illustrations. 

Note that the recording capacity of the rewritable memories becomes large as the density conversion tables are 
prepared in more multistage, thereby raising the cost of the apparatus. Alternatively, it is possible to calculate a density 
conversion table in accordance with the need so as to avoid that the recording capacity of the rewritable memories 
becomes large. However, this is not suitable for an apparatus having a high processing speed because the calculating 
speed becomes slow in proportion to such every calculation. In contrast, year by year, the price of a rewritable memory 
has been cheaper while the recording capacity has been larger. Accordingly, at each time a copying machine has been 
newly comerciallized, its image processing level such as density conversion function has been upgraded. 

Gradation is a further example to be modified in accordance with modification of processing levels. The gradation 
is provided by an error dispersion processing of image data. When image data is processed by the error dispersion 
processing while broadening dispersion area within an appropriate range, such processed image data is recognized as 
a clear half tone image by a person who watches it. However, it is necessary to prepare an arithmetic circuit having a 
high processing speed in oider to repeatedly carry out calculations pixel by pixel for the error dispersion thereby caus- 
ing to raise the cost of such a copying machine. This type of copying machine corresponds to the foregoing one with 
Ver. 2.0. In contrast, when carrying out error dispersion processing in a range narrower than the foregoing case, it is not 
necessary to prepare an arithmetic circuit having a high processing speed, thereby causing to lower the cost of such a 
copying machine. This type of copying machine corresponds to the foregoing one with Ver. 1.2. Accoidingly when nar- 
rowing the processing area during error dispersion processing in accordance with the lower version in a digital copying 
machine having such a higher version, it is possible to make the processing level be substantially coincident with that 
of a digital copying machine having such a lower version. 

Further, there is another image processing technique based on a so-called area-division wherein features of image 
are recognized for each area in accordance with such as photographs, characters, and images mixed with photographs 
and characters, and image processing is carried out in accordance with such features. The changes in the foregoing 
processing levels can be adapted to this type of image processing technique. 

The following description deals with how to carry out conversion of resolution in the digital copying machine 94 
In ordinary, the scanner section 31 is provided with a line of line sensors that read an optical image corresponding 
to reflected light of the light which has been projected onto an original image. The line sensors is arranged so that pho- 
toelectric transfer devices are provided in a line. An optical image, which obtained as the reflected light of the light which 
has been projected onto an originalimage, is read by scanning in a primary scanning direction while moving in an aux- 
iliary scanning direction. This ensures to read image with resolution such as 400DPI or 600DPI. and the image thus 
read is outputted from the line sensors as image data. 

For example, when the line sensors conespond to a document platen having a width of document A4 size the 
length in the primary scanning direction is 297mm. In such a case, the required pixel number of CCDs can be calculated 
by dividing 297mm by one inch (i.e.. 25.4mm) and multiplying the divided result by 400DPI. According to the calculation 
4677 pixels are enough for the required pixel number of CCDs. However, a margin is practically considered Accord- 
ingly, about 5000 pixels of CCDs are practically used. Note that when the resolution is 600DPI. about 7500 pixels of 
CCDs are used. 

When converting the resolution, for example, from 400DPI to 600DPI, interporation process of 200DPI is carried 
out in accordance with pixel data before and after the object to be integrated. Namely, it is possible to obtain image 
data corresponding to 600DPI by converting from two-pixel data to three-pixel data. Various interporation processes 
have been well known. For example, the density of a pixel to be interporated is determined in accordance with the den- 
sity difference between two target pixels and data relating to a position of the pixel to be interporated. In contrast when 
converting the resolution from 600DPI to 400DPI, it is possible to obtain image data corresponding to 400DPI by con- 
so verting from three-pixel data to two-pixel data. 

The following description deals with, with reference to Fig. 16. a case where predetermined digital copying 
machines carry out image processings and other digital copying machines are requested to carry out image process- 
ings with respect to one part of image data. It is assumed here like the operation shown in Fig. 1 that each digital cop- 
ying machine which is requested to carry out the processing in accordance with a specified processing capacity Such 
55 operations correspond to, for example, a case where the operator instructs the digital copying machine 92 to carry out 
sharpness processing with respect to the document image data that has been read by its scanner section 31 Note 
that, in the operation like the foregoing case, it is assumed that the image processing is automatically earned out by the 
image forming system without cofirming the operator whether or not such distributed image processing should be car- 
ried out. 
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First, in the digital copying machine 92, the operator sets processing mode such as "sharpness" processing (S41). 
When the start key 15 is pressed (S42), the scanner section 31 starts to read a document image (S43). 

Then, the PCU 74 selects in accordance with the function information digital copying machines, which can be 
requested to carry out "sharpness" processing, among the digital copying machines 91 through 94 (S44). As to the 
5 "sharpness" processing, any of the digital copying machines 92 through 94 can carry out the "sharpness" processing 
(see Table 2). For convenience, here, the PCU 74 selects the digital copying machine 92 itself and the digital copying 
machine 94. Note that the number of the digital copying machines which are requested to carry out such "sharpness" 
processing in a distributed manner is not limited. For example, the PCU 74 may select all the digital copying machines 
92 through 94. 

w Then, the PCU 74 determines a target processing level in accordance with the function information of the digital 
copying machines 92 and 94 (S45). 

The information relating to image is then transmitted to the image data processing section 71 and to the digital cop- 
ying machine 94 (S46). This is carried out in a similar manner to that of the foregoing S26. 

The image data processing section 71 of the digital copying machine 92 carries out the specified image process- 
is ings with respect to the received image data in accordance with the processing information, i.e., in accordance with the 
specified processing level (S47). The digital copying machine 94 receives the image data (S48), thereafter in a like 
manner of S47 its image data processing section 71 carries out the specified image processings with respect to the 
received image data in accordance with the specified processing level (S49). The respective processings of the digital 
copying machines 92 and 94 are carried out in paralell. 
20 Then, the digital copying machine 94 transmits image data that has been processed to the digital copying machine 
92 in accordance with the final transmission address information (S50). 

When the digital copying machine 94 transmits the image data that has been processed from to the digital copying 
machine 92 (S51), then the digital copying machine 92 receives it (S52). Since the memory 73 of the digital copying 
machine 92 is a page memory, the memory 73 stores the received image data one after another. The memory 73 also 
25 stores the image data that has been processed by the image data processing section 71 of the digital copying machine 
92. 

Thereafter, the digital copying machine 92 controls the order to be outputted, i.e., the respective image data are 
supplied to the laser printer section 32 so that the image data are arranged in page No. order (S53), thereby recording 
the image data onto a sheet of paper (S54). 

30 According to the foregoing operations, the image processing is carried out by the digital copying machine 92 itself 
which requests the other digital copying machines to carry out in a distributed manner. Therefore, as to image data to 
be processed inside the digital copying machine 92, it is not necessary to transmit and receive to and from the other 
digital copying machines. This causes (1 ) to shorten the time required for the processing, i.e., to save the time required 
for communications therebetween and (2) to simplify the communication operations. 

35 Note that the following are the same as those that have been described before. More specifically, it is preferable to 
set the processing level to the lowest level of the processing levels that the digital copying machines 92 and 94 have 
respectively. It is also preferable to set the processing level in accordance with a level of recording capacity of the digital 
copying machine 92 such as recording resolution. 

40 [Second Embodiment] 

The following description deals with another embodiment in accordance with the present invention with reference 
to Fig. 1 1 , and Figs. 17 through 20. 

According to the present image forming system, the following operations are carried out so that the quality of image 
45 that has been finally recorded on a sheet of paper or the quality of image displayed on the display screen acquires sub- 
stantially the same level-condition throughout the respective pages in a case where the image processing is carried out 
in a distributed manner like the foregoing embodiment by a plurality of digital copying machines having different func- 
tions with each other. 

First, the following description deals with a case where a predetermined digital copying machine requests other plu- 
50 ral digital copying machines to carry out image processing. Here, it is assumed that each digital copying machine which 
is requested to carry out the image processing carries out each processing in accordance with a specified processing 
level with substantially the same processing level. This operation corresponds to a case where the operator instructs 
the digital copying machine 91 to carry out "sharpness" processing, with respect to the image data of a document read 
by the scanner section 31 . which the digital copying machine 91 can not carry out. Note that it is assumed in this oper- 
55 ation that the image processing is automatically carried out by the image forming system without cof irming the operator 
whether or not such distributed image processing should be carried out. 

First, as shown in Fig. 17, in the digital copying machine 91, the operator sets processing mode such as "sharp- 
ness" processing (S61). When the start key 15 is pressed (S62), the scanner section 31 starts to read a document 
image (S63). 
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processing level. This operation corresponds to a case where the operator instructs the digital copying machine 92 to 
carry out "sharpness" processing with respect to the image data of a document read by the scanner section 31 . 

First, in the digital copying machine 92, the operator sets processing mode such as "sharpness" processing (S101). 
When the start key 15 is pressed (S102), the scanner section 31 starts to read a document image (S103). 
5 Then, in accordance with the foregoing function information the PCU 74 selects digital copying machines, which 

can be requested to carry out "sharpness" processing with substantially the same processing level, among the digital 
copying machines 91 through 94 including the digital copying machine 92 ($104). In view of the fact, for convenience, 
here, the PCU 74 selects the digital copying machines 92 and 93. Note that the number of the digital copying machines 
which are requested to carry out such "sharpness" processing with substantially the same processing level in a distrib- 
10 uted manner is not limited. 

Then, the PCU 74 determines a target processing level in accordance with the function information of the digital 
copying machines 92 and 93 (S105). 

The operations of S1 06 through S1 1 4 are carried out in a similar manner to those of S26 through S32 shown in Fig. 

1. 

is In contrast to the operations shown in Fig. 1 , it is necessary in the operations to select digital copying machines that 
have substantially the same processing level beforehand, while it is not necessary to convert the processing levels in 
the digital copying machines which have been requested to carry out the distrubuted processing. 

Further, since the image processing is carried out by the digital copying machine 92 itself that has requested the 
distributed processing to the other digital copying machines, the image data to be processed by the digital copying 

20 machine 92 itself eliminate the necessity to be transmitted and received to and from the other digital copying machines. 
Accordingly, this causes (1) to shorten the time required for processing by the time required for separately transmitting 
and receiving such image data and (2) to simplify the cumunication procedures. 

As the foregoing case, note that it is preferable to set the processing level to the lowest level of the processing levels 
that the digital copying machines 92 and 93 have respectively. Note also that it is preferable to set the processing level 

25 in accordance with a level of recording capacity of the digital copying machine 92 such as recording resolution. 

The procedures shown in Fig. 17 deals with the arrangement wherein the image processing is carried out by the 
selected plural digital copying machines in a parallel manner. The procedures shown in Fig. 20 deals with the arrange- 
ment wherein the image processing is carried out in a parallel manner by (1) the digital copying machine that has 
requested the other digital copying machines to carry out the distributed processing and (2) the selected digital copying 

30 machines that have been requested to carry out the distributed processing. However, it may be possible to select a plu- 
rality of digital copying machines that should carry out image processing among the digital copying machines including 
the digital copying machine that requests the distributed processing so that these plural selected digital copying 
machines carry out the image processing. In such a case, in the operations at S64 and at S1 04, the operations, in which 
a plurality of digital copying machines that should carry out the image processing are selected among the digital copy- 

35 ing machines including the digital copying machine that requests the distributed processing, are carried out, respec- 
tively. As a result, when the selected digital copying machines do not include the digital copying machine that requests 
the distributed processing, the procedures thereafter are carried out in accordance with the procedures shown in Fig. 
17. In contrast, when the selected digital copying machines include the digital copying machine that requests the dis- 
tributed processing, the procedures thereafter are carried out in accordance with the procedures shown in Fig. 20. 

40 Note that the foregoing description deals with the case where "sharpness" processing is carried out as image 
processing. However, the present invention is not limited to this case, i.e., it is possible to adapt to the case where other 
kind of image processing is carried out as the image processing. 

[Third Embodiment] 

45 

The following description deals with a further embodiment in accordance with the present invention with reference 
to Fig. 1 1 , and Figs. 21 and 22. 

According to the present image forming system, it is arranged as shown in Fig. 11 , for example. More specifically, 
the present image forming system is arranged so that, when an image processing is instructed in a predetermined dig- 
50 ital copying machine, the image processing is carried out by a plurality of digital copying machines in a distributed man- 
ner as described in the foregoing embodiments. Further, each of digital copying machines 91 through 94 is arranged so 
that, in the case where a selected digital copying machine can not carry out the image processing due to some reasons 
when having been requested to carry out the image processing in a distributed manner, it is possible to request another 
digital copying machine to carry out such an image processing. 
55 A digital copying machine can not carry out the image processing when some troubles occur in the digital copying 
machine or when the digital copying machine has been carrying out another image processing. It is likely that a digital 
copying machine may not carry out an image processing due to settings in the image forming system or due to settings 
of priority conditions by which processings are carried out. 

The following description deals with the operations of the present image forming system with reference to Figs. 21 
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203, the image data transmitted from the digital copying machine 202 is temporarily stored in the memory 73 of the dig- 
ital copying machine 201 , and thereafter is sent one after another to the digital copying machine 202 for being subject 
to the image processing. 

The image data that has been processed is stored again in the memory 73 of the digital copying machine 201 , and 
5 thereafter is returned from the digital copying machine 201 to the digital copying machine 203. Such control is carried 
out by a PCU 74 of the digital copying machine 201 , for example. 

By thus arranging the main digital copying machine so that a plurality of digital copying machines play their roles in 
such a shared manner, it is possible to realize cost reduction and to improve the efficiency of the image forming system 
as compared to the case where the main digital copying machine, which requires high functions, is composed of only a 
10 single digital copying machine. 

When the image processing is parailelly carried out in a distributed manner by (1 ) the main digital copying machine, 
i.e., the digital copying machines 201 and 202 and (2) other digital copying machines, it is possible to deliver the image 
data more to the main digital copying machine than to the other digital copying machines. This is because the main dig- 
ital copying machine has the large memory capacity and can carry out the processing with high efficiency. 
is Note that an image forming system in accordance with the present embodiment may be arranged as follows. 

More specifically, as shown in Fig. 24, for example, five (5) digital copying machines 21 1 through 215 that have 
respective interfaces 211a through 21 5a for communicating with each other. The digital copying machines 21 1 through 
215 are operatively connected with each other through the respective interfaces 21 1a through 215a and a telecommu- 
nication line 97 so as to provide a loop network. Each of the digital copying machines 21 1 through 215 has a structure 
20 corresponding to the foregoing digital copying machine 30, for example. 

According to the present image forming system, when each of the digital copying machines 21 1 through 215 does 
not have a target image processing function, such a target image processing function is carried out by anoother digital 
copying machine that has been requested to do so. Therefore, each of the digital copying machines 211 through 215 
has (1) image processing functions that the other digital copying machines have and (2) information such as memory 
25 capacity of each digital copying machine. According to the requesting operations during the foregoing image process- 
ing, it is possible for each digital copying machine to automatically select digital copying machines which are requested 
to carry out the target image processing or it is possible for the operator to select target digital copying machines among 
the digital copying machines, that can carry out the target image processing, displayed on each liquid crystal display 1 . 

The present image forming system is arranged so as to be able to carry out the respective operations similar to 
30 those of the foregoing another image forming system. 

The foregoing description deals with the case where the image output means for outputting image information that 
has been image-processed is the laser printer section 32. However, the present invention is not limited to the case, i.e., 
a display apparatus such as a liquid crystal display that displays image information, for example, may be substituted for 
the laser printer section 32. 

35 There are described above novel features which the skilled man will appreciate give rise to advantages. These are 
each independent aspects of the invention to be covered by the present application, irrespective of whether or not they 
are included wihtin the scope of the following claims. 

Claims 

40 

1 . An image forming system comprising: 

a plurality of image forming apparatuses; and 
a communication apparatus. 

45 wherein said plurality of image forming apparatuses are operatively connected so as to communicate 

image information with each other through said communication apparatus, and 

some of said image forming apparatuses carry out image processing in a distributed manner with respect to 
image information that has been inputted to one of said image forming apparatuses and corresponds to a plu- 
rality of pages, said some image forming apparatuses carrying out the image processing for every predeter- 
50 mined pages of the image information in parallel and within processing capacity levels of said some image 

forming apparatuses, the processing capacity levels falling within a permissible range. 

2. An image forming system comprising: 

55 a first image forming apparatus; 

a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects said first image forming apparatus and said second 

image forming apparatuses so as to communicate image information with each other; and 

a memory apparatus that stores image processing information and image processing capacity information, the 
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image processing information indicative of which types of image processing said second image forming appa- 
ratuses can carry out, the image processing capacity information indicative of processing capacity levels of the 
image processing, 

wherein said first image forming apparatus includes: 
an image output section that provides a visualized image in accordance with the image information; 
an input section through which instructions with regard to the image processing are inputted; and 
a first control section that (1) specifies in accordance with the image processing information and the image 
processing capacity information, with respect to an image processing that has been instructed by said input 
section, a permissible range of the processing capacity levels common to said second image forming appara- 
tuses, (2) divides the image information for said specified second image forming apparatuses and adds a con- 
trol information to each divided image information, the control information indicative of the processing capacity 
level that has been instructed and which type of image processing should be carried out, (3) transmits said 
each divided image information to each of said second image forming apparatuses separately through said 
communication apparatus, and (4) sends to said image output section image information that has been proc- 
essed and returned by each of said second image forming apparatuses, and 

each of said second image forming apparatuses includes: 
an image processing section that carries out, with respect to image information, the image processing that has 
been specified in accordance with the control information with the processing capacity level that falls within the 
permissible range specified by said first control section; 

a second control section that (1) sends to said image processing section the image information that has been 
inputted through said communication apparatus, and (2) returns through said communication apparatus to said 
first image forming apparatus the image information that has been processed by said image processing sec- 
tion. 

3. The image forming system as set forth in claim 2, wherein said first control section of said first image forming appa- 
ratus specifies, among the processing capacity levels, a lowest one as the processing capacity level of the control 
information common to said second image forming apparatuses with respect to the image processing that has 
been instructed by said input section. 

so 4. The image forming system as set forth in claim 2, wherein said first control section of said first image forming appa- 
ratus specifies the processing capacity level of the control information in accordance with an output capacity level 
of said image output section of said first image forming apparatus. 

5. The image forming system as set forth in claim 2, further comprising image information input means, operatively 
connected to said first image forming apparatus, for inputting image information, 

wherein said first control section of said first image forming apparatus further adds final transmission 
address information to image information that is transmitted from said first image forming apparatus to said second 
image forming apparatus, the final transmission address information indicative of an image forming apparatus to 
which image information that has been processed should be finally transmitted, and 

each of said second image forming apparatus further transmits to another one of said second image forming 
apparatuses the image information inputted through said communication apparatus when said each second image 
forming apparatus can not carry out the image processing. 

6. An image forming system comprising: 

a first image forming apparatus; 
at least one second image forming apparatuses; 

a communication apparatus that operatively connects said first image forming apparatus and said second 
image forming apparatuses so as to communicate image information with each other; and 
a memory apparatus that stores image processing information and image processing capacity information, the 
image processing information indicative of which types of image processing said first and second image form- 
ing apparatuses can carry out, the image processing capacity information indicative of processing capacity lev- 
els of the image processing, 

wherein said first image forming apparatus includes: 
a first image processing section that carries out. with respect to image information, the image processing that 
has been specified in accordance with control information with the processing capacity level that falls within the 
permissible range specified by said first control section; 

an image output section that provides a visualized image in accordance with the image information; 
an input section through which instructions with regard to the image processing are inputted; and 



35 



40 



45 



50 



55 



28 



BNSDOCID: <EP. 



0797344A2J_> 



EP 0 797 344 A2 



a first control section that (1) specifies in accordance with the image processing information and the image 
processing capacity information, with respect to an image processing that has been instructed by said input 
section, a permissible range of the processing capacity levels common to said first and second image forming 
apparatuses, (2) divides the image information for image forming apparatuses that carry out the image 

5 processing and adds a control information to each divided image information, the control information indicative 

of the processing capacity level that has been instructed and which type of image processing should be carried 
out, (3) transmits one part of said divided image information to said first image processing section while trans- 
mits the remainder of said divided image information to said second image forming apparatuses through said 
communication apparatus, and (4) sends to said image output section (a) image information that has been 

re processed and returned by each of said second image forming apparatuses and (b) image information that has 

been processed by said first image processing section, and 

each of said second image forming apparatuses includes: 
a second image processing section that carries out, with respect to image information, the image processing 
that has been specified in accordance with the control information with the processing capacity level that falls 

15 within the permissible range specified by said first control section; 

a second control section that (1) sends to said second image processing section the image information that 
has been inputted through said communication apparatus, and (2) returns through said communication appa- 
ratus to said first image forming apparatus the image information that has been processed by said second 
image processing section. 

20 

7. The image forming system as set forth in claim 6, wherein said first control section of said first image forming appa- 
ratus specifies, among the processing capacity levels, a lowest one as the processing capacity level of the control 
information common to said second image forming apparatuses with respect to the image processing that has 
been instructed by said input section. 

25 

8. The image forming system as set forth in claim 6. wherein said first control section of said first image forming appa- 
ratus specifies the processing capacity level of the control information in accordance with an output capacity level 
of said image output section of said first image forming apparatus. 

30 9. The image forming system as set forth in claim 6, further comprising image information input means, operatively 
connected to said first image forming apparatus, for inputting image information, 

wherein said first control section of said first image forming apparatus further adds final transmission 
address information to image information that is transmitted from said first image forming apparatus to said second 
image forming apparatus, the final transmission address information indicative of an image forming apparatus to 
35 which image information that has been processed should be finally transmitted, and 

each of said second image forming apparatus further transmits to another one of said second image forming 
apparatuses the image information inputted through said communication apparatus when said each second image 
forming apparatus can not carry out the image processing. 

40 10. An image forming system comprising: 

a first image forming apparatus; 

a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects said first image forming apparatus and said second 
45 image forming apparatuses so as to communicate image information with each other; and 

a memory apparatus that stores image processing information and image processing capacity information, the 
image processing information indicative of which types of image processing said second image forming appa- 
ratuses can carry out, the image processing capacity information indicative of processing capacity levels of the 
image processing, 
so wherein said first image forming apparatus includes: 

an image output section that provides a visualized image in accordance with the image information; 
an input section through which instructions with regard to the image processing are inputted: and 
a first control section that (1) selects, in accordance with the image processing information and the image 
processing capacity information, some of said second image forming apparatuses that can carry out an image 
55 processing that has been instructed by said input section with the processing capacity levels falling within a 

permissible range, (2) divides the image information for said selected second image forming apparatuses and 
transmits said each divided image information to each of said selected some second image forming appara- 
tuses separately through said communication apparatus, and (3) sends to said image output section image 
information that has been processed and returned by each of said selected some second image forming appa- 
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wherein said first control section of said first image forming apparatus further adds final transmission 
address information to image information that is transmitted from said first image forming apparatus to said second 
image forming apparatus, the final transmission address information indicative of an image forming apparatus to 
which image information that has been processed should be finally transmitted, and 
5 each of said second image forming apparatus further transmits to another one of said second image forming 

apparatuses the image information inputted through said communication apparatus when said each second image 
forming apparatus can not carry out the image processing. 

16. An image forming system comprising: 

a first image forming apparatus; 
a plurality of second image forming apparatuses; 

a communication apparatus that operatively connects said first image forming apparatus and said second 
image forming apparatuses so as to communicate image information with each other; and 
a memory apparatus that stores image processing information and image processing capacity information, the 
image processing information indicative of which types of image processing said first and second image form- 
ing apparatuses can carry out, the image processing capacity information indicative of processing capacity lev- 
els of the image processing, 

wherein said first image forming apparatus includes: 
an image output section that provides a visualized image in accordance with the image information; 
a first image processing section that carries out image processing with respect to the image information; 
an input section through which instructions with regard to the image processing are inputted; and 
a first control section that (1) selects, in accordance with the image processing information and the image 
processing capacity information, some of said first and second image forming apparatuses that can carry out 
an image processing that has been instructed by said input section with processing capacity levels falling 
within a permissible range, (2) divides the image information for said selected some image forming appara- 
tuses, (3) transmits one part of the divided image information to the first image processing section and trans- 
mits the remainder of the divided image information to the second image forming apparatuses through the 
cummunication apparatus when the first and second image forming apparatuses have been selected, while 
separately transmits each of the divided image information for the selected second image forming apparatuses 
to the selected second image forming apparatuses through the communication apparatus when only some of 
the second image forming apparatuses have been selected, and (4) sends to the image output section (a) 
image information that has been processed and returned by each of the selected second image forming appa- 
ratuses and (b) image information that has been processed by the first image processing section, and 

each of said second image forming apparatuses includes: 
a second image processing section that carries out an image processing with respect to image information; 
a second control section that (1) sends to said second image processing section the image information that 
has been inputted through said communication apparatus, and (2) returns through said communication appa- 
ratus to said first image forming apparatus the image information that has been processed by said second 
image processing section. 

17. The image forming system as set forth in claim 16, wherein said first control section of said first image forming 
apparatus specifies the processing capacity level that falls within the permissible range in accordance with an out- 
put capacity level of said image output section of said first image forming apparatus. 

45 

18. The image forming system as set forth in claim 16, further comprising image information input means, operatively 
connected to said first image forming apparatus, for inputting image information, 

wherein said first control section of said first image forming apparatus further adds final transmission 
address information to image information that is transmitted from said first image forming apparatus to said second 
so image forming apparatus, the final transmission address information indicative of an image forming apparatus to 
which image information that has been processed should be finally transmitted, and 

each of said second image forming apparatus further transmits to another one of said second image forming 
apparatuses the image information inputted through said communication apparatus when said each second image 
forming apparatus can not carry out the image processing. 

55 
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